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NOVEL COMPOUNDS OF PROLINE AND MORPHO LINE DERIVATIVES 

This application claims the benefit of US Application Serial Number 60/569,326 filed May 6, 2004, 
hereby incorporated by reference in its entirety for all purposes. 

Field of Invention 

The present invention relates to novel compounds, to pharmaceutical compositions comprising 
the compounds, as well as to the use of the compounds in medicine and for the preparation of a 
medicament which acts on the human 11 -B-hydroxysteroid dehydrogenase type 1 enzyme (11-B-hsd-1). 

Background Of The Invention 

It has been known for more than half a century that glucocorticoids have a central role in 
diabetes. For example, the removal of the pituitary or the adrenal gland from a diabetic animal alleviates 
the most severe symptoms of diabetes and lowers the concentration of glucose In the blood (Long, C. D. 
and F. D. W. Leukins (1936) J. Exp. Med. 63: 465-490; Houssay, B. A. (1942) Endocrinology 30: 884- 
892). Additionally, it is also well established that glucocorticoids enable the effect of glucagon on the liver. 

The role of 11-B-hsd-1 as an important regulator of local glucocorticoid effects and thus of hepatic 
glucose production is well substantiated (see e.g. Jamieson et al. (2000) J. Endocrinol. 165: p. 685-692). 
The hepatic insulin sensitivity was improved in healthy human volunteers treated with the non-specific 11- 
B-hsd-1 inhibitor carbenoxolone (Walker. B.R., et al. (1995) J. Clin. Endocrinol. Metab. 80: 3155-3159). 
Furthermore, the expected mechanism has been established by different experiments with mice and rats. 
These studies showed that the mRNA levels and activities of two key enzymes in hepatic glucose 
production were reduced, namely the rate-limiting enzyme in gluconeogenesls, phosphoenolpyruvate 
carboxykinase (PEPCK), and glucose-6-phosphatase (G6Pase) catalyzing the last common step of 
gluconeogenesls and glycogenosis. Finally, the blood glucose level and hepatic glucose production was 
reduced In mice having the 11-p-hsd-1 gene knocked-out. Data from this model also confirms that 
inhibition of 11-B-hsd-1 will not cause hypoglycemia, as predicted, since the basal levels of PEPCK and 
G6Pase are regulated independently of glucocorticoids (Kotelevtsev, Y., et al., (1997) Proc. Natl. Acad. 

Scl. USA 94: 14924-14929). 

Abdominal obesity is closely associated with glucose intolerance, hyperinsulinemia, 
hypertriglyceridemia, and other factors of the so-called Metabolic Syndrome (e.g. raised blood pressure, 
decreased levels of HDL and increased levels of VLDL) (Montague & O-Rahllly, Diabetes 49: 883-888, 
2000). Obesity is an important factor in Metabolic Syndrome as well as in the majority (>80%) of type 2 
diabetic, and omental fat appears to be of central importance. Inhibition of the enzyme in pre-adipocytes 
(stromal cells) has been shown to decrease the rate of differentiation into adipocytes. This is predicted to 
result in diminished expansion (possibly reduction) of the omental fat depot, i.e. reduced central obesity 
(Bujalska, I.J.. Kumar, S., and Stewart, P.M. (1997,) Lancet 349: 1210-1213). 
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The morpholine and proline derivative compounds of the present invention are 11 p-hsd-1 
inhibitors, and are therefore believed to be useful in the treatment of diabetes, obesity, glaucoma, 
osteoporosis, cognitive disorders, immune disorders, depression, hypertension, and metabolic diseases. 



Summary of The Invention 

The invention relates to a compound of formula (I): 

O 

V (i) 




wherein; 

R 1 is independently selected from the group consisting of (Ci-C 6 )alkyl. 
1 0 -(CR 4 R%(C 3 -C 12 )cycloalkyl, -(CR 4 R 5 ),(C e -C 12 )aryl, and -{CPf*%(4 to 1 0)-membered heterooyclyl; 
k is independently selected from 1 or 2; 

j is independently selected from the group consisting of 0, 1 , and 2; 

t, u. p, q and v are each Independently selected from the group consisting of 0, 1 , 2, 3, 4, and 5; 
T is a (4 to 10)-membered heterooyclyl containing at least one nitrogen atom, wherein said 
1 5 nitrogen atom is optionally substituted by at least one R 3 group; 
R 2 is selected from H or (d-C^alkyl; 

each R 3 group is independently selected from the group consisting of -CF 3 , -CHF 2 , 
-CH 2 F, trifluoromethoxy, (C-C^alkoxy, (C r C 6 )alkyl, (CVCOalkenyl, (C.-CeJalkynyl, -(C=0)-R 4 . 
-(C=0)-0-R 4 . -(CR 4 R 5 ),(C 6 -C 12 )aryl, -(CR 4 R 5 ),(C 3 -Ci 2 )cycloalkyl, 
20 -(CR 4 R S ),(4 to 1 0)-membered heterocyclyl, -(CR 4 R s ),-(C=0)(CR 4 R 5 ),(C 8 -C n2 )aryl, and 
-(CR 4 R 5 ) t -(C=0)(CR 4 R 6 )t(4 to 10)-membered heterocyclyl; 

each R 4 and R 5 group is independently selected from H or (C 1 -C 6 )alkyl; 

any nitrogen atom of any (4 to 10)-membered heterocyclyl of the foregoing R 3 group is optionally 
substituted with a substituent Independently selected from the group consisting of 
25 (C 1 -C 6 )alkyl,-(S0) k -R 4 ,-(C=O)-0-R 4 ,and-(C=O)-R 4 ; 

each carbon atom of T, R 1 , R z and R 3 is optionally substituted by 1 to 4 R groups; 
each R 6 group is independently selected from the group consisting of halo, cyano, nrtro, 
-CF 3 -CHF 2 , -CH 2 F, trifluoromethoxy, azldo. hydroxy, (C-CeJalkoxy, (d-C^alkyl. (C 2 -C e )alkenyl, 
(C 2 -C 6 )a.kyny>, -(C=0)-R 7 . -(C=0)-0-R 7 . -O-R 7 . -0.(C=0)-R 7 ,-0-(C=0)-NR 7 R 3 , -NR 8 -((C=0)-R I 
30 -(C=0)NR 8 R 9 , -NR 8 R 9 , -NR 8 -(OR 8 ), -NR 8 -((C=0)-0-R 9 ), -S(0) k -NR 8 R 9 , -S<0) k -R , -0-S(0) k -R , 
-NR 8 -S(0) k -R 9 , -(CR ,0 R ,1 )v(C 9 -C 12 )aryl, -(CR ,0 R 11 )v(C 3 -C 12 )cycloalkyl, 

-(CR 10 R 1 \(4 to 10)-membered heterocyclyl, -(CR-R^WC^XCR-R^'MCa-C^aryl. 
.(CR-R-WC^tCR-R-WCa-OoyCoalkyl, -(CR"R%(C=0)(CR"r'\(4 to 10)-membered 
heterocyclyl. .(CR 18 R") v O(CR-R-) q (C 6 -C 12 )aryl, -(CR-R^vOCCR-R-WCa-C^cycloalkyl. 

35 -(CR^R^JvOCCR^R 11 )^ to 10)-membered heterocyclyl, -(ctfW^SPMCR^R.'^fCa-C^aryl, 
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-(CR^R^JcStOKCR^R^JvfCs-C^Jcycloalkyl, and -(CR 10 R ,1 ) q S(O), (CR 10 R 11 )v(4 to 10)-membered 
heterocyclyl; 

any 1 or 2 carbon atoms of any (4 to 10)-membered heterocyclyl moiety of the foregoing R 
groups are optionally substituted with an oxo group; 
5 any carbon atom of any (C,-C 6 )alkyl, any (Ce-C, 2 )aryl, any (C 3 - C 10 )cycloalkyl. or any (4 to 10)- 

membered heterocyclyl of the foregoing R 8 groups are optionally substituted with 1 to 3 substituents 
independently selected from the group consisting of halo, cyano, nitro, -CF 3> -CFH 2 - 
-CF 2 H, trifluoromethoxy, azido. -O-R 12 , -(C=0)-R 12 , -(C=0)-0-R 12 . -0-(C=0)-R 13 . 

-NR 13 -(C=0)R 14 , -(C=0)NR 14 R 1S , -NR 14 R 15 , -NR 14 -(OR 16 ), (C,-C 6 )alkyl, (C 2 -C e )alkenyl, (CrCJaUcynyl. 
10 -(CR 18 R ,7 ) u (C e -C 12 )aryl, -(CR 16 R 17 )u(C3-C 12 )cycloalkyl. and -(CR 1$ R 17 ) U (4 to 10)-membered heterocyclyl; 

each R 7 , R B , R 9 , R 10 , R 11 . R 1Z , R 13 . R 14 , R 15 , R 16 and R 17 group is independently selected from the 
group consisting of H. (d-CeJalkyl, -<C=0)NH(R 18 ), -(CR 1B R 19 ) P (C 6 -C 12 )ary1, 

-(CR 18 R 19 ) P (C 3 -C 12 )cycloalkyl. and -(CR 18 R 18 ) P (4 to 10)-membered heterocyclyl; 7 „ 9 10 „ 

any 1 or 2 carbon atoms of the (4 to 10)-membered heterocyclyl of said each R 7 , R 8 , R 9 , R , R , 
1 5 R 12 R 13 , R 14 , R 15 . R 16 and R 17 group is optionally substituted with an oxo group; 

any carbon atoms of any (C-Oalkyl. any (C e -Ci 2 )aryl, any (C 3 -C 12 )cycloallcyl or any 
(4 to 10)-membered heterocyclyl of the foregoing R 7 . R 8 . R 9 . R 10 . R«. ^ R and R 

groups are optionally substituted with 1 to 3 substituents independently selected from the group constating 
of halo, cyano. nitro, -NR^R 21 . -CF 3 , -CHF 2 , -CH 2 F, hydroxy, trifluoromethoxy, (C-OaBcyl. 
20 (CrC^alkenyl, (C 2 -C 6 )alkynyl, and (C V C 6 ) alkoxy; 

each R 18 . R 19 , R 20 , and R 21 group is independently selected from H or (Ci-C 6 )alkyl; 
and wherein any of the above mentioned substituents comprising a -CH 3 (methyl), -CH 2 
(methylene), or -CH (methine) group which is not attached to a halo, -SO or -S0 2 group, or to a N. O or S 
atom optionally bears on said group a substituent independently selected from hydroxy, halo, 
25 -(C^C^alkyl.KCrCeJalkoxy.-N^.-NHaCrCsKalky^and-NaCrCeJtalkyl)^; 

or a pharmaceutical^ acceptable salt or solvate thereof. 

An embodiment of the Invention relates to a compound according to formula (I) , wherein T is a (5 
to 7)-membered heterocyclyl containing at least one nitrogen atom. ^ 

Another embodiment of the invention relates to a compound according to formula (I), wherein R 
30 is H or methyl. 

Yet another embodiment of the invention relates to a compound according to formula (I), wherein 
R 1 is independently selected from the group consisting of adamantyl, benzyl, cydohexyl, 
2 3-dihydro-1H-inden-2-yl, -CH 2 -pyridlnyl, naphthalenyl, -CH 2 CH 2 -morpholinyl, azablcyclo(2.2.1.)heptyl, 
bicyclo(2.2.1 .)heptyl, cycloheptyl, -CH 2 -cyclopentyl, pentacyclo(4.2.0.0 ' .0 ■ .0 ■ )octyl, 

35 tetrahydronaphthalenyl, and naphthyridinyl; 

wherein each carbon atom is optionally substituted by 1 to 4 R 8 groups, each R group is independently 
selected from the group consisting of halo, cyano, 

-CF 3 , trifluoromethoxy, hydroxy, (C-CsJalkoxy, (C,-Ce)alkyl, -O-R 7 , -(C=0)-R 7 , -(C=0)-0-R . 
-0-(C=0)-NR 7 R 8 ,-NR 8 R 9 . -NR 8 -((C=0)-R 9 ). -NR 8 -((C=0)-0-R 9 ). -NR 8 -(S(0) k -R 9 ), and 

40 -(C=0)-NR 8 R 9 . 



WO 2005/108359 PCT7IB2005/001140 



-4- 



ln still yet another embodiment, the invention relates to a compound according to formula (I), 
wherein T independently selected from the group consisting of 



c> O- c> 

3h 



and O* 



wherein said nitrogen atom Is optionally substituted by at least one R 3 group, wherein each said 
5 R 3 group Is independently selected from the group consisting of (C-CeJalkyl, KCHWMCrCwJaryl, 

-(CR 4 R s ),(C 3 -C 12 )cycloalkyl, -CF 3 , (C,-Ce)alkoxy. -(C=0)-0-R 4 . and -(CR 4 R 5 ) t (4 to 10)-membered 
heterocyclyl. 

An embodiment of the invention relates to a compound of formula (II): 

O 




10 wherein; g 

R 1 is independently selected from the group consisting of -(CR R ) t (C3-C 12 )cycloalkyl, 

-(CR 4 R 5 ) t (C 6 -C 12 )aryl, and -(CR 4 R 5 ),(4 to 10)-membered heterocyclyl; 

k is independently selected from 1 or 2; 

j is independently selected from the group consisting of 0, 1 , and 2; 
15 t, u. p. q and v are each independently selected from the group consisting of 0, 1 , 2. 3, 4, and 5; 

T is a (5 to 7) -membered heterocyclyl containing at least one nitrogen atom, wherein said 
nitrogen atom is optionally substituted by at least one R 3 group; 

R 2 is selected from H or methyl; g 
each R 3 Is independently selected from the group consisting of (C-Ca)alkyl. "( CR R >t(Ce-C, 2 )aryl. 
20 -(CR 4 R 5 ),(C 3 -C 12 )cycloalkyl. -(CR 4 R 6 ),(4 to 10)-membered heterocyclyl, -CF 3 , (Ci-C 8 )alkoxy, and 
-(C=0)-0-R 4 ; 

each R 4 and R 5 group Is independently selected from H or (d-C^alkyk 

any nitrogen atom of any (4 to 10)-membered heterocyclyl of the foregoing R 3 group is optionally 
substituted with a substituent independently selected from the group consisting of 
25 (C 1 -C 6 )alkyl.-(SO) k -R 4 ,-(C=0)-0-R 4 ,-(C=0)-R 4 ; 

each carbon atom of T, R 1 , R 2 and R 3 is optionally substituted by 1 to 3 R groups; 
each R 6 group is Independently selected from the group consisting erf halo, cyano. 
-CF 3 , trifluoromethoxy, hydroxy. (C,-Ce)alkoxy, (C-Oalkyl. -O-R 7 . -(C=0)-R 7 . -(C=0)-0-R 7 
-0-(C=0)-NR 7 R 8 .-NR 8 R 8 . -NR 8 -((C=0)R 8 ), -NR 8 -((C=0)-0-R 8 ), -NR 8 -(S(0) k -R 8 ), -(C=0)-NR R ; 
30 any 1 or 2 carbon atoms of any (4 to 10)-membered heterocyclyl moiety of the foregoing R 

groups are optionally substituted with an oxo group; 



i 
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any carbon atom of any (d-CeJalkyl of the foregoing R 6 groups are optionally substituted with 1 to 
3 substituents independently selected from the group consisting of halo, cyano, -CF 3 , 
-OR 10 , (CVCOalkyl, NR 10 R 1 \ and -(C=0)-NR 11 R 12 ; 

each R 7 , R 8 , R 9 , R 10 , R 11 , and R 12 group is independently selected from H, -(d-C 6 )alkyl; 
5 any carbon atoms of any (d-C 6 )alkyl of the foregoing R 7 . R 8 , R 9 , R 10 , R 11 . and R 12 groups are 

optionally substituted with 1 to 3 substituents independently selected from halo, cyano, nitro, -NR 13 R 14 , 
-CF 3 , -CHF 2l -CH 2 F, trifl^rSmethoxy, (d-C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, hydroxy, and 
(Ci-C 6 ) alkoxy; 

each R 13 and R 14 group is independently selected from H or (CrC 6 )alkyl; 
1 o and wherein any of the above-mentioned substituents comprising a -CH 3 (methyl), 

-CH 2 (methylene), or -CH (methine) group which is not attached to a halo, -SO or -S0 2 group or to a N, O 
or S atom optionally bears on said group a substituent independently selected from hydroxy, halo, 
-(d-C 6 )alkyl, -(d-C 6 )alkoxy, -NH 2 , -NH((C 1 -C 6 )(alkyl)) and -N((d-C 6 )(alkyl)) 2 ; 
or a pharmaceutical^ acceptable salt or solvate thereof. 

Another embodiment of the invention relates to the compound according to formula (II), wherein T 
independently selected from the group consisting of 



15 



20 



25 



and \__7~ ' 



30 



wherein said nitrogen atom is optionally substituted by at least one R 3 group, wherein each said 
R 3 g roU p is independently selected from the group consisting of (C-Cejalkyl, -(CR 4 R ) t (C 6 -C 12 )aryl, -CF 3 , 
(C-Cejalkoxy, -(C=0)-0-R<, -(CR 4 R 5 ),(C3-C ia )cycloalkyi. and -(CR'r'W to 10)-membered heterocycly. 

in yet another embodiment, the invention relates to the compound according to formula (II), 

wherein R 2 is H or methyl. . , 

An embodiment of the invention relates to a compound according to formula (II), wherein R is 
independently selected from the group consisting of adamantyl. benzyl, cyclohexyl. 2,3-dihydro-1H-inden- 
2-yl -CH 2 -pyridinyl. naphthalenyl. -CHaCH.-morpholinyl. a Z abicyclo(2.2.1 .)heptyl. bicyclo(2.2.1 .)heptyl. 
cydoheptyl. -CH 2 -cyc.opentyl. P entacyc.o(4.2.0.0^.0^)octyl. tetrahydronaphthalenyl. and 

naphthyridinyi; - Q 

wherein each carbon atom is optionally substituted by 1 to 4 R e groups, each R group » 
independently selected from the group consisting of halo, cyano. -CF 3 . trifluoromethoxy, hydroxy. 
(C^alkoxy. (Chalky.. -O-R 7 , -(C=0)-R 7 . -(C=0)-0-R 7 . -0-(C=0)-NR 7 R 8 ,NR 8 R . 
-NR 8 -((C=0)-R 9 ), -NR B -((C=0)-0-R 9 ). -NR 8 -(S(0)i<-R e ), and -(C=0)-NR R . 



35 
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In another embodiment, the invention relates to a compound of formula (III): 



^R 28 (111) 
wherein; 

R 1a Is independently selected from the group consisting of adamantyl, bloycto(2.2.1 .)heptyl, and 

cyclohexyl; 

R 28 is H; 

T is a (5 or 6)-membered heterocyclyl containing at least one nitrogen atom, independently 
selected from the group consisting of pyrrolldinyl, morpholinyl, and piperidinyl; 

wherein said nitrogen atom Is optionally substituted by at least one R 3a group; 

each R 3 * is independently selected from the group consisting of methyl, ethyl, propyl, and benzyl; 

each carbon atom of R ,a and R 38 is optionally substituted by 1 to 4 R 6a groups; 

each R ea group is independently selected from the group consisting of 
-N(CH 3 )(CH 3 ), -NH 2 ,-N(CH 3 )(CH 2 CeH 6 ), -N(H)(CH 3 ), pyrrolldinyl. -plperidinyl r ((C=0)CH 3 ), 
-piperidiny1-(CH 3 ), cyclohexyl, cyclopentyl, -piperidinyl-(S0 2 )CH 3l hydroxy, and cyano. 

An embodiment of the invention relates to a compound of formula 



S ° 



H 3 C' N XH 3 



Another embodiment of the invention relates to a compound of formula 



H' N "CH 3 



Yet another embodiment of the invention relates to a compound of formula 



Yet another embodiment of the invention relates to a compound of formula 



Another embodiment of the invention relates to a compound of 
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F 

Another embodiment of the Invention relates to a compound of formula 



Yet another embodiment of the invention relates to a compound of formula 

H 3 q 



o 

An embodiment of the invention relates to a compound of formula 



CH 3 



Another embodiment of the invention relates to a compound of formula 



q 



o 

1 o An embodiment of the invention relates to a compound of formula 



^3 C O 



15 

Another embodiment of the invention relates to a compound of formula 

..CH 3 
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Yet another embodiment of the invention relates to a compound of formula 

Yet another embodiment of the invention relates to a compound of formula 

CH 3 

Another embodiment of the invention relates to a compound of formula 




N ™ 3 



Yet another embodiment of the invention relates to a compound of formula 

o 

Another embodiment of the invention relates to a compound of formula 



OH 

An embodiment of the invention relates to a compound of formula 




15 

Another embodiment of the invention relates to a compound of formula 

NC 



WO 2005/108359 



PCT/IB2005/001140 



•9- 



Yet another embodiment of the Invention relates to a compound of formula 

O 

Yet another embodiment of the invention relates to a compound of formula 

CH 3v 



o 

An embodiment of the Invention relates to a compound of formula 



H 3 C 



Another embodiment of the invention relates to a compound of formula 




3 .X 



H3C^CH3 

CH 3 

H 3 C 



Yet another embodiment of the Invention relates to a compound of formula 

^H 3 

o 

An embodiment of the invention relates to a compound of formula 



f 



An embodiment of the invention relates to a compound of formula 
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10 



° s 

CH 3 . 

Another embodiment of the invention relates to a compound of formula 

CH 3 . 

In yet another embodiment of the invention relates to a compound of formula 




o 

CH 3 . 

In yet another embodiment of the invention relates to a compound of formula 

. ° s 

CH 3 . 

Another embodiment of the invention relates to a compound of formula 



An embodiment of the invention relates to a compound of formula 



H 3 C' N "CH 3 
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Another embodiment of the invention relates to a compound of formula 

H 



H' N "CH 3 



Yet another embodiment of the invention relates to a compound of formula 

3H 



Yet another embodiment of the invention relates to a compound of formula 

Osc NH - 



An embodiment of the invention relates to a compound of formula 
Another embodiment of the invention relates to a compound of formula 



Another embodiment of the invention relates to a compound of formula 

I 

Yet another embodiment of the invention relates to a compound of formula 



H 3 C^N^J 




1 s An embodiment of the invention relates to a compound of formula 
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Another embodiment of the invention relates to a compound of formula 




O 

An embodiment of the invention relates to a compound of formula 



H 3 C'% 



Another embodiment of the invention relates to a compound of formula 

err 




Yet another embodiment of the invention relates to a compound of formula 
Yet another embodiment of the invention relates to a compound of formula 

CH 3 

An embodiment of the invention relates to a compound of formula 
Another embodiment of the invention relates to a compound of formula 



15 



o 

Yet another embodiment of the invention relates to a compound of formula 
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5^ 



T'H 
OH 

Another embodiment of the invention relates to a compound of formula 




O 

An embodiment of the invention relates to a compound of formula 

NC 



o 

Another embodiment of the invention relates to a compound of formula 

CH 3 ^ 

o 

Yet another embodiment of the invention relates to a compound of formula 

CH 3 ^ 



o 

Yet another embodiment of the invention relates to a compound of formula 



H 3 C 



An embodiment of the invention relates to a compound of formula 

o 

Another embodiment of the invention relates to a compound of formula 
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10 



15 



o 

An embodiment of the invention relates to a compound of formula 



CH3. 

Another embodiment of the invention relates to a compound of formula 

CH 3 . 

In yet another embodiment of the invention relates to a compound of formula 

o H L 

CH 3 . 

Another embodiment of the invention relates to a compound of formula 

O H I 

CH 3 . 



An embodiment of the invention relates to a compound of formula 



H' N -H 



An embodiment of the invention relates to a pharmaceutical composition comprising an effective 
amount of a compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof, and a 
pharmaceutically acceptable carrier. 
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Another embodiment of the invention relates to a method of treating a condition that is mediated 
by the modulation of the 11-p-hsd-1 enzyme, the method comprising administering to a mammal an 
effective amount of a compound according to formula (I), (II). or (III), or a pharmaceutical^ acceptable salt 
or solvate thereof. 

In yet another embodiment, the invention relates to a method of treating diabetes, metabolic 
syndrome, Insulin resistance syndrome, obesity, glaucoma, hyperlipemia, hyperglycemia, 
hyperlnsulinemia, osteoporosis, tuberculosis, atherosclerosis, dementia, depression, viral diseases, 
ophthalmic disorders, inflammatory disorders, or diseases in which the liver is a target organ, the method 
comprising administering to a mammal an effective amount of a compound according to formula (I), (II), or 
(III), or a pharmaceutical^ acceptable salt or solvate thereof. 

In yet another embodiment, the invention relates to a method of treating glaucoma, the method 
comprising administering to a mammal an effective amount of a compound according to formula (I), (II), or 
(III), or a pharmaceutical^ acceptable salt or solvate thereof. 

An embodiment of the invention relates to the method of treating glaucoma, comprising 
administering to a mammal an effective amount of a compound according to formula (I), (II), or (III), or a 
pharmaceutlcally acceptable salt or solvate thereof, in combination with lantanoprost. 

Another embodiment of the invention relates to the method of treating glaucoma, comprising 
administering to a mammal an effective amount of a compound according to formula (I). (II), or (III), or a 
pharmaceutlcally acceptable salt or solvate thereof, in combination with a carbonic anhydrase mhibrtor. 

In yet another embodiment, the invention relates to the method of treating diabetes, compnsing 
administering to a mammal an effective amount of a compound according to formula (I), (II), or (III), or a 
pharmaceutically acceptable salt or solvate thereof, in combination with a PPAR agonist. 
The invention relates to a method of preparing a compound of formula (D): 

<J V 

\^ (D); 

wherein; 

R 1 is independently selected from the group consisting of (C,-C 6 )alkyl, 
-(CR 4 R S ),(C3-C„)cyoloalkyl, -(CR^MCe-C^aryl, and -(CR 4 R 5 ),(4 to 10)-membered heterocyclyl; 
t is independently selected from the group consisting of 0, 1 , 2, 3, 4, and 5; 
R 2 is selected from H or (Ci-C 8 )alkyl; 

R 3 is independently selected from the group consisting of -CF 3 , -CHF 2 , -CH 2 F. trifluoromethoxy. 
(C-QOalkoxy, (d-CeJalkyl, (C 2 -C 8 )alkenyl, (CVQOalkynyl, -(C=0)-R 4 , 
-(C=0)-0-R 4 . -(CRVMQrC^aryl, -(CR 4 R 5 ),(C 3 -C 12 )cycloalkyl, 
-(CR 4 R 5 ),(4 to 10)-membered heterocyclyl, -(CR 4 R 5 ) t -(C=0)(CR 4 R s ) t (C 8 -C 12 )aryl, and 
-(CR 4 R 5 )r(C=0)(CR 4 R 5 ) t (4 to 1 0)-membered heterocyclyl; 

each R 4 and R s group is independently selected from H or (d-CeJalkyl; 

X is independently selected from the group consisting of -CR 4 R S , -O-. -S-. and -NR 4 -; 

Yis-CR 4 R S ; 
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comprising the steps of: 

(aO treating a compound of formula (C): 




(C) 

with R 3 -LV in a solvent in the presence of a base; 
wherein; 

LV is a suitable leaving group; and 

X, Y, R\ R 2 , and R 3 are as defined above. 

Another embodiment of the invention relates to the method, wherein in step (a,) LV is 
independently selected from the group consisting of CI, Br, and methanesuifonate. 

Another embodiment of the invention relates to the method, wherein the solvent in step (a t ) is 
selected from dichloromethane or A/,AWimethyiformamlde. 

In yet another embodiment, the method, wherein the base in step (*,) is independently selected 
from the group consisting of K 2 C0 3 , NaHCOa, and (C 2 H 5 ) 3 N. 

In yet another embodiment, the method, wherein step (a,) proceeds at a temperature from about 
20 degrees Celsius to about the boiling point of the solvent. 

An embodiment of the invention relates to a method of preparing a compound of formula (D): 
Q 




(°) 
wherein; 

R 1 is independently selected from the group consisting of (C 1 -C 6 )alkyl. 
-(CR 4 R 5 )t(C 3 -C 12 )cycloalkyl 1 -(CR 4 R 5 MC 6 .C 12 )aryl, and -(CR 4 R 5 ) t (4 to 10)-membered heterocyclyl; 
t is independently selected from the group consisting of 0, 1 , 2, 3, 4, and 5; 
R 2 is selected from H or (Ci-Csjalkyl; 

R 3 is independently selected from the group consisting of -CF 3 , -CHF 2 , -CH 2 F, trifluoromethoxy, 
(C 1 -C 6 )alkoxy, (d-C^alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 8 )alkyny1, -(C=0)-R 4 , 
-(C=0)-0-R 4 , -(CR 4 R 5 ) t (C 6 -C 12 )aryl, .(CR 4 R 5 )t(C 3 -C 12 )cycloalkyl, 
-(CR 4 R 5 ) t (4 to 10)-membered heterocyclyl, -(CR 4 R 5 ) t -(C=0)(CR 4 R 5 ) t (C 6 -C 12 )aryl, and 
-(CR 4 R 5 )r(0=O)(CR 4 R 5 )t(4 to 1 0)-membered heterocyclyl; 

each R 4 and R 5 group is independently selected from H or (CrCeJalkyl; 

X is independently selected from the group consisting of -CR'R 5 , -O-, -S-, and -NR -; 

Yis-CR 4 R 5 ; 

comprising the steps of: 

(a 2 ) treating a compound of formula (C): 
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(C) 

by reductive amination with an aldehyde or ketone in a solvent in the presence of an acid and a 
reducing agent; 
wherein; 

X. Y. R\ and R 2 are defined above. 

Another embodiment of the invention relates to the method, wherein the solvent in step (a 2 ) is 
independently selected from the group consisting of THF, MeOH, and CH 2 CI 2 . 

In yet another embodiment, the invention relates to the method, wherein the ketone in step (a 2 ) is 

acetone. 

In yet another embodiment, the invention relatest to the method,, wherein the aldehyde in step 
(a 2 ) is selected from formaldehyde or cyclopentanecarboxaldehyde. 

An embodiment of the invention relates to the method, wherein the acid in step (a 2 ) is acetic acid. 

Another embodiment of the invention relates to the method, wherein the reducing agent in step 
(a 2 ) is NaBCNHa or NaB(OAc) 3 H. 

In yet another embodiment, the invention relates to the method, wherein step (a 2 ) proceeds at a 
temperature range from about 20 degrees Celsius to about 60 degrees Celsius. 

An embodiment of the invention relates to the method, further comprising the steps of prepanng 
said compound of formula (C) comprising: 

(b) treating a compound of formula (B) 




(B) 

to produce said compound of formula (C) with a suitable deprotecting agent; where.n; 
P is a protecting group; and 
X Y R 1 , and R 2 are defined as above. 
Another embodiment of the invention relates to the method to produce said compound of formula 
(C) wherein the protecting group of step (b) is selected from t-butoxycarbonyl or benzyloxycarbonyl. 
' m yet another embodiment, the method of preparing, wherein the deprotecting agent is an acd. 
Another embodiment of the invention relates to the method of preparing, wherein the acd Is 
trifluoroacetic acid. 

In yet another embodiment, the invention relates to the method of preparing, further compnsmg 
30 the steps of preparing said compound of formula (B) comprising: 

• (c) treating a compound of formula (A), optionally in the presence of an act.vat.ng 

agent: 
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\< (A) 



with an amine to produce said compound of formula (B); 
wherein; 

P, X and Y are as defined above, 
in another embodiment, the invention relates to the method of preparing, wherein the amine is 
selected from the group consisting of 2-adamantanamine-hydrochloride salt, 2-adamantanamine. and 
benzyl amine. 

In yet another embodiment, the method of preparing, wherein said .activating agent is 
independently selected from the group consisting of 0-(7-azabenzotriazol-1-yl)-N,N,N',N-- 
tetramethyluronium hexafluorophosphate, 1-hydroxybenzotriazole, and 1-(3-dimethylaminopropy.)-3- 
ethylcarbodiimide hydrochloride. 

Definitions 

As used herein, the terms "comprising" and "including" are used in their open, non-limiting sense. 

The term "alkyl," as used herein, unless otherwise indicated, includes saturated monovalent 
hydrocarbon radicals having straight or branched moieties. 

The term "alkenyl," as used herein, unless otherwise indicated, includes alkyl moieties having at 
least one carbon-carbon double bond wherein alkyl is as defined above and including E and Z isomers of 

said alkenyl moiety. . 

The term "alkynyl," as used herein, unless otherwise indicated, includes alkyl mo.et.es havmg at 
least one carbon-carbon triple bond wherein alkyl is as defined above. 

The term "alkoxy," as used herein, unless otherwise indicated, includes O-alkyl groups wherem 

alkyl is as defined above. 

The term "amino," as used herein, is intended to include the -NH 2 radical, and any subst.tut.ons of 

the N atom. . 

The terms "halogen" and "halo," as used herein represent chlorine, fluorine, brom.ne or .od.ne. 

The term "trifluoromethyl," as used herein, is meant to represent a -CF 3 group. 

The term "trifluoromethoxy," as used herein, is meant to represent a -OCF 3 group. 

The term "cyano," as used herein, is meant to represent a -CN group. 

The term "OMs. " as used herein, is intended to mean, unless otherwise indicated is intended to 

mean methanesulfonate. _ . 

The term "HOBt," 1-hydroxybenzotriazole is intended to mean, unless otherw.se .nd.cated .s 

intended to mean 1 -hdroxybenzotriazole. 

The term "Me," as used herein, unless otherwise indicated, is intended to mean means methyl. 
The term "MeOH," as used herein, unless otherwise indicated, is intended to mean means 

methanol. ... 
The term "Et," as used herein, unless otherwise indicated, is intended to mean means ethyl. 
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The term "Et 2 0," as used herein, unless otherwise indicated, is intended to mean means 
diethylether. 

The term "EtOH," as used herein, unless otherwise indicated, is intended to mean means ethanol. 
The term "EtaN," as used herein, unless otherwise indicated, is intended to mean means 
5 triethylamine. 

The term "EtOAc," as used herein, unless otherwise indicated, is ethyl acetate. 
The term «AIMe 2 CI," as used herein, unless otherwise indicated, is intended to mean dimethyl 
aluminum chloride. 

The term "Ph," as used herein, unless otherwise indicated, is intended to mean phenyl. 
1 o The term "Ac!" as used herein, unless otherwise indicated, is intended to mean means acetyl. 

The term TFA," as used herein, unless otherwise indicated, is intended to mean trrfluoroacetic 

acid- • , . ■ 

The term TEA," as used herein, unless otherwise indicated, is intended to mean tr.ethanolam.ne. 

The term "HATU," as used herein, unless otherwise indicated, is intended to mean N.N.N'.N'- 
15 tetramethyluroniumhexafluorophosphate. 

The term "DIPEA," as used herein, unless otherwise indicated, is Intended to mean dnsopropyl 

ethyl amine. ^ ^ ^ otherwise indicated, is intended to mean 1,2-dlchloro 

ethane 

20 ' The term "THF," as used herein, unless otherwise indicated, is intended to mean tetrahydrofuran. 

The term "BHT," as used herein, unless otherwise indicated, is Intended to mean butylated 
hydroxy toluene. 

The term "Boc," as used herein, unless otherwise indicated, is intended to mean 

t-butoxycarbonyl. , M * 

25 The term »(Boc) 2 0,» as used herein, unless otherwise indicated, is intended to mean d.-tert-butyl 

dicarbonate. . . , , . 

The term "CBZ," as used herein, unless otherwise indicated is intended to mean 

benzyl oxycarbonyl. . . 

The term NMM," as used herein, unless otherwise indicated is intended to mean N-methyl- 

30 morpholine^ ^ ^ ^ ^ ^ ^ ^ tQ ^ 

methyl ether. ^ ^ ^ ^ unleS s otherwise indicated is intended to mean 4- 

(dimethylamlno)pyridine. 

35 The term "EDC, as used herein, unless otherwise indicated is Intended to mean 1-(3- 

dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride. 

The term TIOH," as used herein, unless otherwise indicated, is intended to mean thall.um(l) 

MrOXI The term TIOEt.» as used herein, unless otherwise indicated, is intended to mean thallium(l) 
40 ethoxide. 
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The term "PCy 3 , n as used herein, is intended to mean tricyclohexylphosphine. 

The term "Pd 2 (dba) 3> " as used herein, unless otherwise indicated, is intended to mean 
tris(dibenzylideneacetone)dipailadium(0). 

The term "Pd(OAc) 2 ," as used herein, unless otherwise indicated, is intended to mean 
palladium(ll) acetate. 

The term "Pd(PPh 3 ) 2 CI 2 ," as used herein, unless otherwise indicated, is intended to mean 
dichlorobis(triphenylphosphine)palladium(ll). 

The term ,f Pd(PPh 3 ) 4 " as used herein, unless otherwise indicated, is intended to mean 
tetrakis(triphenylphophine)palladium(0). 

The term "Pd(dppf)CI 2 " as used herein, is intended to mean 
(1,V-bis(diphenylphosphino)ferTocene)dichloropalladium(ll), complex with dichloromethane (1:1). 

The term "Pd/C," as used herein, unless otherwise indicated, is intended to mean palladium on 

carbon. 

The term "PyBOP," as used herein, unless otherwise indicated, is intended to mean benzotriazol- 
1 -yl-oxytripyrrolidinophosphonium hexafluorophosphate. 

The term "DlEA," as used herein unless otherwise indicated, is intended to mean N,N- 
diisopropylethylamine. 

The term "G6P," as used herein, unless otherwise indicated, is intended to mean glucose-6- 
phosphate. 

The term "NIDDM, as used herein, unless otherwise indicated, is intended to mean non insulin 

dependent diabetes mellitus. 

The term "NAHMDS," as used herein unless otherwise indicated, is intended to mean sodium 

bis(trimethylsilyl)amide. 

The term "NADPH," as used herein, unless otherwise indicated, is intended to mean nicotinamide 
adenine dinucleotide phosphate, reduced form. 

The term "CDCI 3 or CHLORFORM-D," as used herein, is intended to mean deuterochloroform. 

The term "CD 3 OD," as used herein, is intended to mean deuteromethanol. 

The term "CD 3 CN," as used herein, is intended to mean deuteroacetonitrile. 

The term "DEAD," as used herein, is intended to mean diethyl azodicarboxylate. 

The term U DIAD," as used herein, is intended to mean diisopropyl azodicarboxylate. 

The term TsCHzNC," as used herein, is intended to mean tosylmethyl isocyanide. 

The term "ClS0 3 H," as used herein, is intended to mean chlorosulfonic acid. 

The term "DMSO-de" or "DMSO-D Q ," as used herein, is Intended to mean deuterodimethyl 
sulfoxide. 

The term "DME," as used herein, is intended to mean 1 ,2-dimethoxyethane. 

The term "DMF," as used herein, is intended to mean A/,A/-dimethylformamide. 

The term "DMSO," as used herein, is intended to mean, unless otherwise indicated 

dimethylsulfoxide. 

The term "Dl," as used herein, is intended to mean deionized. 

The term "KOAc," as used herein, is Intended to mean potassium acetate. 
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The term "neat," as used herein, is meant to represent an absence of solvent. 
The term "mmoi ," as used herein, is intended to mean millimoie. 
The term "eqv," as used herein, is intended to mean equivalent. 
The term "mL," as used herein, is intended to mean milliliter. 
The term "U," as used herein, is intended to mean units. 
The term "mm," as used herein, is intended to mean millimeter. 
The term "g," as used herein, is intended to mean gram. 
The term "kg," as used herein, is intended to mean kilogram. 
The term "h," as used herein, is intended to mean hour. 
The term "min," as used herein, is intended to mean minute. 
The term "uL," as used herein, is intended to mean microliter. 
The term "u,M " as used herein, is intended to mean micromolar. 
The term "urn," as used herein, is intended to mean micrometer. 
The term "M, n as used herein, is intended to mean molar. 
The term "N," as used herein, is intended to mean normal. 
The term "nm," as used herein, Is intended to mean nanometer. 
The term "nM," as used herein, is intended to mean nanoMolar. 
The term "amu," as used herein, is intended to mean atomic mass unit. 
The term "°C, M as used herein/is intended to mean Celsius. 

The term "m/z," as used herein, is intended to mean, unless otherwise indicated, mass/charge 

The term "wt/wt," as used herein, is intended to mean weight/weight. 
The term "v/v," as used herein, is intended to mean volume/volume. 
The term "mLVmin," as used herein, is intended to mean milliliter/minute. 
The term "UV," as used herein, is intended to mean ultraviolet 

The term "APCI-MS," as used herein, is intended to mean atmospheric pressure chemical 

ionization mass spectroscopy. 

The term "HPLC," as used herein, is intended to mean high performance liquid chromatograph. 
The term "LC," as used herein, is intended to mean liquid chromatograph. 

The term "LCMS," as used herein, is intended to mean liquid chromatography mass 
spectroscopy. 

The term "SFC," as used herein, is intended to mean supercritical fluid chromatography. 
The term "sat," as used herein, is intended to mean saturated. 
The term "aq," as used herein, is intended to mean aqueous. 

The term "ELSD," as used herein, is Intended to mean evaporative light scattering detection. 
The term "MS," as used herein, is intended to mean mass spectroscopy. 

The term "HRMS (ESI)," as used herein, is intended to mean high resolution mass spectrometry 

(electrospray ionization). 

The term "Anal.," as used herein, is intended to mean analytical. 
The term "Calcd," as used herein, is intended to mean calculated. 
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The term "NA," as used herein, unless otherwise indicated, is intended to mean not available. 
The term "RT," as used herein, unless otherwise indicated, is intended to mean room 
temperature. 

The term "Celite®." as used herein, unless otherwise indicated, is intended to mean a white solid 
diatomite filter agent commercially available from World Minerals located in Los Angeles, California USA. 

In the formulas of (I), (II). and (III), where terms such as -(CtfR 5 ), or -(CR 10 R ,1 )v. for example, are 
used R 4 , R 6 . R 10 and R 11 may vary with each iteration of t or v above 1 . For instance, where t or v is 2 the 
terms -(CR 4 R 5 ), or -(CR 10 R 11 ) V may equal -CH 2 CH 2 -, or -CH(CH3)C(CH 2 CH3)(CH 2 CH 2 CH 3 )-. or any 
number of similar moieties falling within the scope of the definitions of R 4 , R 5 , R 1C and R 11 . 

The term U K." as used herein, is intended to mean values of enzyme inhibition constant. 

The term "K|," app, as used herein, is intended to mean Ki apparent. 

The term "ICW as used herein, is intended to mean concentrations required for at least 50% 
enzyme inhibition. 

The term "cycloalkyl", as used herein, unless otherwise indicated refers to a- non-aromat.c, 
saturated or partially saturated, monocyclic or fused, spiro or unfused bicyclic or tricyclic hydrocarbon 
referred to herein containing a total of from 3 to 10 carbon atoms, preferably 5-8 ring carbon atoms. 
Exemplary cycloalkyls include monocyclic rings having from 3-10 carbon atoms, such as cyclopropyl, 
cyclobutyl, cyclopentyl. cyclohexyl, cyoloheptyl, and adamantyl. illustrative examples of cycloalkyl are 
derived from, but not limited to, the following: 

<j q o. a. O. O 
oo co. a.O.O. CO. £7. 

The term "aryl", as used herein, unless otherwise indicated, includes an organic radical derived from 
an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or naphthyl. 

The term "(4 to 10)-membered heterocyclyl", as used herein, unless otherwise indicated, includes 
aromatic and non-aromatic heterocyclic groups containing one to four heteroatoms each selected from O, S 
and N wherein each heterocyclic group has from 4-10 atoms, respectively, in its ring system, and wrth the 
proviso that the ring of said group does not contain two adjacent O or S atoms. Non-aromatic heterocyclic 
groups include groups having only 3 atoms in their ring system, but aromatic heterocyclic groups must have 
at least 5 atoms in their ring system. The heterocyclic groups include benzo-fused ring systems. An 
example of a 3 membered heterocyclic group is azlridine, an example of a 4 membered heterocyclic group ,s 
azetidinyl (derived from azetidine). An example of a 5 membered heterocyclic group is thiazolyl, an 
example of a 7 membered ring is azepinyl, and an example of a 10 membered heterocyclic group ,s 
quinolinyl Examples of non-aromatic heterocyclic groups are pyrrolidine, tetrahydrofuranyl, 




and 
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dihydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl, piperidlno, 
morpholino, thiomorpholino, thioxanyl, plperazinyl, azetidinyl, oxetanyl. thietanyl, homopiperidinyl, 
oxepanyl, thiepanyl. oxazepinyl, diazepinyl, thlazepinyl, 1,2,3,6-tetrahydropyridinyl. 2-pyrrolinyl, 3- 
pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1 ,3-dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, 
dihydropyranyl, dihydrothienyl, dihydrofuranyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, 3- 
azabicyclol3.1.0]hexanyl, 3-azabicyclo[4.1.0]heptanyl, 3H-indolyl and quinolizinyl. Examples of aromatic 
heterocyclic groups are pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, 
thienyl, isoxazolyl, thiazolyl, oxazolyl. isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl, benzimldazolyl, 
benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl. isoindolyl, pteridinyl, 
purinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl, 
benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl. the foregoing groups, as 
derived from the groups listed above, may be C-attached or N-attached where such Is possible. For 
instance, a group derived from pyrrole may be pyrrol-1-yl (N-attached) or pyrrol-3-yl (C-attached). Further, a 
group derived from imidazole may be imidazol-1-yl (N-attached) or imidazol-2-yl (C-attached). The 4 to 10 
membered heterocyclic may be optionally substituted on any ring carbon, sulfur, or nitrogen atom(s) by 
one to two oxo, per ring. An example of a heterocyclic group wherein the ring atoms are substituted wrth 
oxo moieties is 1 ,1-dioxo-thiomorpholinyl. Other Illustrative examples of 4 to 10 membered heterocychc are 
derived from, but not limited to, the following: 
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Unless otherwise indicated, the term "oxo" refers to =0. 

A "solvate" is intended to mean a pharmaceutically acceptable solvate form of a specified 
compound that retains the biological effectiveness of such compound. Examples of solvates include 
compounds of the invention In combinatipn with water, isopropanoi. ethanol, methanol, DMSO 
5 (dimethylsulfoxide), ethyl acetate, acetic acid, or ethanolamine. 

The compounds of the present invention may have asymmetric carbon atoms. The carbon- 
. carbon bonds of the compounds of the present invention may be depicted herein using a solid line 

( ), a solid wedge ( — ), ) wavy line, or a dotted wedge ( 111 ). The use of a solid 

line to depict bonds to asymmetric carbon atoms is meant to indicate that all possible stereoisomers at 
10 that carbon atom are included. The use of either a solid or dotted wedge to depict bonds to asymmetric 
carbon atoms is meant to indicate that only the stereoisomer shown is meant to be included. The use of a 
wavy line to depict bonds to asymmetric carbon atoms is meant to indicate the diastereomer is present. It 
is possible that compounds of the invention may contain more than one asymmetric carbon atom. In 
those compounds, the use of a solid line to depict bonds to asymmetric carbon atoms is meant to indicate 
that all possible stereoisomers are meant to be included. The use of a solid line to depict bonds to one or 
more asymmetric carbon atoms in a compound of the invention and the use of a solid or dotted wedge to 
depict bonds to other asymmetric carbon atoms in the same compound is meant to indicate that a m,xture 

of diastereomers is present. 

Solutions of individual stereoisomeric compounds of the present invention may rotate plane- 
polarized light. The use of either a "(+)» or "(-)» symbol in the name of a compound of the invention 
indicates that a solution of a particular stereoisomer rotates plane-polarized light in the (+) or (-) Section, 
as measured using techniques known to those of ordinary skill in the art. 

Diastereomeric mixtures can be separated into their Individual diastereomers on the bas.s of their 
physical chemical differences by methods known to those skilled in the art, for example, by 
chromatography or fractional crystallization. Enantiomers can be separated by converting the 
enantiomeric mixtures into a diastereomeric mixture by reaction with an appropriate optically active 
compound (e.g., alcohol), separating the diastereomers and converting (e.g., hydrolyzing) the individual 
diastereomers to the corresponding pure enantiomers. All such isomers, including diastereomenc 
mixtures and pure enantiomers are considered as part of the invention. 

Alternatively individual stereoisomeric compounds of the present invention may be prepared .n 
enantiomerically enriched form by asymmetric synthesis. Asymmetric synthesis may be performed using 
techniques known to those of skill in the art, such as the use of asymmetric starting materials that are 
commercially available or readily prepared using methods known to those of ordinary skill in the art. the 
use of asymmetric auxiliaries that may be removed at the completion of the synthesis, or the resolution of 
intermediate compounds using enzymatic methods. The choice of such a method will depend on factors 
that include, but are not limited to. the availability of starting materials, the relative efficiency of a method, 
and whether such methods are useful for the compounds of the invention containing particular functional 
groups Such choices are within the knowledge of one of ordinary skill in the art. 

When the compounds of the present invention contain asymmetric carbon atoms, the denvatJve 
salts, prodrugs and solvates may exist as single stereoisomers, racemates. and/or mixtures of 
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enantiomers and/or diastereomers. All such single stereoisomers, racemates. and mixtures thereof are 
intended to be within the scope of the present Invention. 

As generally understood by those skilled in the art, an optically pure compound is one that is 
enantiomerically pure. As used herein, the term "optically pure" is intended to mean a compound 
5 comprising at least a sufficient activity. Preferably, an optically pure amount of a single enantiomer to 
yield a compound having the desired pharmacological pure compound of the invention comprises at least 
90% of a single isomer (80% enantiomeric excess), more preferably at least 95% (90% e.e.), even more 
preferably at least 97.5% (95% e.e.), and most preferably at least 99% (98% e.e.). 

If a derivative used In the method of the invention is a base, a desired salt may be prepared by 
10 any suitable method known to the art, including treatment of the free base with an inorganic acid, such as 
hydrochloric acid; hydrobromic acid; sulfuric acid; nitric acid; phosphoric acid; and the like, or with an 
organic acid, such as acetic acid; maleic acid; succinic acid; mandelic acid; fumaric acid; malonic acid; 
pyruvic acid; oxalic acid; glycolic acid; salicylic acid; pyranosidyl acid, such as glucuronic acid or 
galacturonic acid; alpha-hydroxy acid, such as citric acid or tartaric acid; amino acid, such as aspart.c acid 
15 or glutamic acid; aromatic acid, such as benzoic acid or cinnamic acid; sulfonic acid, such as p- 
toluenesulfonic acid or ethanesulfonic acid; and the like. 

If a derivative used in the method of the invention is an acid, a desired salt may be prepared by 
any suitable method known to the art, including treatment of the free acid with an inorganic or organic 
base, such as an amine (primary, secondary, or tertiary); an alkali metal or alkaline earth metal hydrox.de; 
20 or the like. Illustrative Examples of suitable salts include organic salts derived from amino acids such as 
glycine and arginine; ammonia; primary, secondary, and tertiary amines; and cyclic amines, such as 
piperidine. morpholine, and pipeline; as well as inorganic salts derived from sodium, calcium, 
potassium, magnesium, manganese, iron, copper, zinc, aluminum, and lithium. 

In the case of derivatives, prodrugs, salts, or solvates that are solids, it is understood by those 
25 skilled in the art that the derivatives, prodrugs, salts, and solvates used in the method of the invents, 
may exist in deferent polymorph or crystal forms, all of which are intended to be within the scope of the 
present invention and specified formulas. In addition, the derivative, salts, prodrugs and solvates used .n 
the method of the invention may exist as tautomers, all of which are intended to be within the broad scope 
of the present invention. 

30 The compounds of the present invention that are basic in nature are capable of formmg a wide 

variety of different salts with various inorganic and organic acids. Although such salts must be 
pharmaceutical acceptable for administration to animals, it is often desirable in practice to initially .solate 
the compound of the present invention from the reaction mixture as a pharmaceutical* unacceptable salt 
and then simply convert the latter back to the free base compound by treatment with an alkaline reagent 

35 and subsequently convert the latter free base to a pharmaceutical acceptable acid addition salt. The 
acid addition salts of the base compounds of this invention are readily prepared by treating the base 
compound with a substantially equivalent amount of the chosen mineral or organic acid in an aqueous 
solvent medium or in a suitable organic solvent, such as methanol or ethanol. Upon careful evaporation 
of the solvent, the desired solid salt is readily obtained. The desired acid salt can also be precip.te.ted 
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f rom a solution of the free base in an organic solvent by adding to the solution an appropriate mineral or 
organic acid. 

Those compounds of the present invention that are acidic in nature are capable of forming base 
salts with various pharmacologically acceptable cations. Examples of such salts include the alkali metal 
or alkaline-earth metal salts and particularly, the sodium and potassium salts. These salts are all 
prepared by conventional techniques. The chemical bases which are used as reagents to prepare the 
pharmaceutically acceptable base salts of this Invention are those which form non-toxic base salts with 
the acidic compounds of the present invention. Such non-toxic base salts include those derived from 
such pharmacologically acceptable cations as sodium, potassium calcium and magnesium, etc. These 
salts can easily be prepared by treating the corresponding acidic compounds with an aqueous solution 
containing the desired pharmacologically acceptable cations, arid then evaporating the resulting solution 
to dryness, preferably under reduced pressure. Alternatively, they may also be prepared by mixing lower 
alkanoiic solutions of the acidic compounds and the desired alkali metal alkoxide together, and then 
evaporating the resulting solution to dryness in the same manner as before. In either case, stoichiometric 
5 quantities of reagents are preferably employed in order to ensure completeness of reaction and maximum 

yields of the desired final product. 

Certain compounds of formulas (I), (II). and (III) may have asymmetric centers and therefore ex.st 
in different enantiomeric forms. All optical isomers and stereoisomers of the compounds of formulas (I). 
(II) and (III), and mixtures thereof, are considered to be within the scope of the invention. With respect to 
the compounds of formulas (I), (II), and (111), the invention includes the use of a racemate, one or more 
enantiomeric forms, one or more diastereomeric forms, or mixtures thereof. The compounds of formulas 
(I), (II), and (III) may also exist as tautomers. This invention relates to the use of all such tautomers and 
mixtures thereof. 

Certain functional groups contained within the compounds of the present invent.on can be 
substituted for bioisosteric groups, that is, groups which have similar spatial or electronic requirements to 
the parent group, but exhibit differing or improved physicochemical or other properties. Suitable examples 
are well known to those of skill in the art, and include, but are not limited to moieties described In MM et 
al Chem Rev. 1996, 96, 3147-3176 and references cited therein. 

The subject invention also includes isotopically-labelled compounds, which are identical to those 
recited in formulas (I), (II). and (III), but for the fact that one or more atoms are replaced by an atom havmg 
an atomic mass or mass number different from the atomic mass or mass number usually found in nature. 
Examples of isotopes that can be incorporated into compounds of the invention include^ isotopes^ of 
hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as H. H, C. C. N. 
ie 0 17 Q ai p 32 P 35 S is^ and 3e a> respectively. Compounds of the present invention and 
pharmaceutically acceptable salts or solvates of said compounds which contain the aforementioned 
isotopes and/or other isotopes of other atoms are within the scope of this invention. Certain isotopically- 
labelled compounds of the present invention, for example those into which radioactive isotopes such as 
3 H and 14 C are incorporated, are useful in drug and/or substrate tissue distribution assays. TnUated, i.e.. 
3 H and carbon-14, i.e.. 14 C. isotopes are particularly preferred for their ease of preparation and 
delegability. Further, substitution with heavier isotopes such as deuterium, i.e.. 2 H. can afford certain 
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therapeutic advantages resulting from greater metabolic stability, for example increased in vivo half-life or 
reduced dosage requirements and. hence, may be preferred in some circumstances. Isotopically labeled 
compounds of formulas (I), (II), and (III) of this invention thereof can generally be prepared by carrying out 
the procedures disclosed in the Schemes and/or in the Examples below, by substituting a readily available 
isotopically labeled reagent for a non-isotopically labeled reagent. 

Other aspects, advantages, and features of the invention will become apparent from the detailed 

description below. 

The phrase "pharmaceutically acceptable salt(s)", as used herein, unless otherwise indicated, 
includes salts of acidic or basic groups which may be present in the compounds of formulas (1), (II). and (III). 
The compounds of formulas (I). (II), and (III) that are basic in nature are capable of forming a wide variety of 
salts with various inbrganic and organic acids. The acids that may be used to prepare pharmaceutically 
acceptable acid addition salts of such basic compounds of formulas (1), (II). and (111) are those that form non- 
toxic acid addition salts, fcL, salts containing pharmacologically acceptable anions, such as the acetate, 
benzenesulfonate, benzoate, bicarbonate, bisulfate, bltartrate, borate, bromide, calcium edetate. camsylate, 
; carbonate, chloride, clavulanate. citrate, dihydrochloride, edetate. edislyate. estolate. esylate, ethylsucanate, 
fumarate, gluceptate, gluconate, glutamate. glyccllylarsanilate. hexylresorcinate, hydrabam,ne, 
hydrobromide, hydrochloride, iodide, isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate, 
mesylate, methylsulfate, mucate, napsyiate, nitrate, oleate. oxalate, pamoate (embonate). palmrtate, 
pantothenate, phospate/diphosphate, polygalacturonate. salicylate, stearate, subacetate, succinate.-tannate, 
0 tartrate, teoclate, tosylate, triethiodode. and valerate salts. 

The term "diseases in which the liver is a target organ", as used herein, unless otherwise .nd.cated. 
means diabetes, hepatitis, liver cancer, liver fibrosis, and malaria. 

The term "Metabolic syndrome", as used herein, unless otherwise indicated means psor,as.s. 
diabetes mellitus. wound healing, inflammation, neurodegenerative diseases, galactosemia, maple syrup 
25 urine disease, phenylketonuria, hypersarcosinemia. thymine uraciluria, suifinuria, isovaleric ac.dem,a, 
saccharopinuria, 4-hydroxybutyric aciduria, glucoses-phosphate dehydrogenase deficiency, and pyruvate 

dehydrogenase deficiency. ' 

The term "treating", as used herein, unless otherwise indicated, means reversmg, alleviating, 
inhibiting the progress of, or preventing the disorder or condition to which such term applies, or one or more 
30 symptoms of such disorder or condition. The term "treatment", as used herein, unless otherwise md.cated, 
refers to the act of treating as "treating" is defined immediately above. 

The term "modulate" or "modulating", as used herein, refers to the ability of a modulator for a 
member of the steroid/thyroid superfamily to either directly (by binding to the receptor as a ligand) or 
indirectly (as a precursor for a ligand or an inducer which promotes production of ligand from a precursor 
35 induce expression of gene(s) maintained under hormone expression control, or to repress express.cn of 
gene(s) maintained under such control. 

The term "obesity" or "obese", as used herein, refers generally to individuals who are at least 
about 20-30% over the average weight for his/her age, sex and height. Technically, "obese" is defined, for 
males as Individuals whose body mass index Is greater than 27.8 kg/m 2 , and for females, as Individuals 
40 whose body mass index is greater than 27.3 kg/m 2 . Those of skill in the art readily recognize that the 
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invention method is not limited to those who fall within the above criteria. Indeed, the method of the 
invention can also be advantageously practiced by individuals who fall outside of these traditional criteria, 
for example, by those who may be prone to obesity. 

The term "inflammatory disorders", as used herein, refers to disorders such as rheumatoid 
arthritis, ankylosing spondylitis, psoriatic arthritis, psoriasis, chondrocalcinosis. gout, inflammatory bowel 
disease, ulcerative colitis. Crohn's disease, fibromyalgia, and cachexia. 

The phrase "therapeutically effective amount", as used herein, refers to that amount of drug or 
pharmaceutical agent that will elicit the biological or medical response of a tissue, system, animal, or 
human that is being sought by a researcher, veterinarian, medical doctor or other. 

The phrase "amount . . . effective to lower blood glucose levels", as used herein, refers to levels of 
compound sufficient to provide circulating concentrations high enough to accomplish the desired effect. 
Such a concentration typically falls in the range of about 10 nM up to 2 pM; with concentrations in the 
range of about 100 nM up to 500 nM being one example. As noted previously, since the act.vrty of 
different compounds which fall within the definition of formulas (I). (II). and (III), where terms such as as set 
forth above may vary considerably, and since individual subjects may present a wide variation in seventy 
of symptoms, it is up to the practitioner to determine a subject's response to treatment and vary the 
dosages accordingly. 

The phrase "insulin resistance", as used herein, refers to the reduced sensrt.v.ty to the actions of 
Insulin in the whole body or individual tissues, such as skeletal muscle tissue, myocardial tissue, fat t.ssue 
.0 or liver tissue. Insulin resistance occurs in many individuals with or without diabetes mellitus. 

The phrase "insulin resistance syndrome", as used herein, refers to the cluster of ™ ni 9 « 
that include insulin resistance, hyperinsulinemia. non insulin dependent diabetes mellitus (NIDDM), 
arterial hypertension, central (visceral) obesity, and dyslipidemia. 

Certain compounds of formulas (I), (II). and (111) may have asymmetric centers and therefore «ast 
25 in different enantiomeric forms. All optical isomers and stereoisomers of the compounds of formulas (I). 00, 
and (111), and mixtures thereof, are considered to be within the scope of the invention. With respect to the 
compounds of formulas (I). (II). and (III), the Invention includes the use of a racemate. one or more 
enantiomeric forms, one or more diastereomeric forms, or mixtures thereof. The compounds of formulas (!) 
(II). and (III) may also exist as tautomers. This invention relates to the use of all such tautomers and 

30 mixtures thereof. . . ^ „ Kq 

Certain functional groups contained within the compounds of the present .nvenfon can be 
substituted for bioisosteric groups, that is, groups which have similar spatial or electronic requirements to the 
parent group, but exhibrt differing or Improved physicochemical or other properties. Suitable examples are 
well known to those of skill in the art. and include, but are not limited to moieties described in Pafn. et al.. 
35 Chem. Rev, 1996, 96. 3147-3176 and references cited therein. , ^ ' 

The subject invention also includes isotoplcally-labelled compounds, wh.ch are .denfcal to those 
recited in formulas (.). (II). and (III), but for the fact that one or more atoms are replaced by an atom having 
an atomic mass or mass number different from the atomic mass or mass number usually found m nature 
Examples of Isotopes that can be incorporated into compounds of the invention .Include isotopesp, 
40 hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as H. H. C. C. N. 
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18 0 17 0, 31 P, "P, ^S, 18 F, and 36 CI, respectively. Compounds of the present invention and 
pharmaceutical^ acceptable salts or solvates of said compounds which contain the aforementioned 
isotopes and/or other isotopes of other atoms are within the scope of this invention. Certain isotopically- 
labelled compounds of the present invention, for example those into which radioactive isotopes such as 
3 H and 14 C are incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated, I.e., 
3 H, and carbon-14, i.e., 14 C, isotopes are particularly useful for their ease of preparation and delegability. 
Further, substitution with heavier isotopes such as deuterium, i.e., 2 H, can afford certain therapeutic 
advantages resulting from greater metabolic stability, for example increased In vivo half-life or reduced 
dosage requirements and, hence, may be more useful in some circumstances. Isotopically labeled 
compounds of formulas (I), (II), and (III) of this invention thereof can generally be prepared by carrying out 
the procedures found in the Schemes and/or in the Examples below, by substituting a readily available 
isotopically labelled reagent for a non-isotopically labelled reagent. 

Other aspects, advantages, and features of the invention will become apparent from the detailed 

description below. 

Detailed Description And Embodiments of The Invention 
The following reaction Schemes illustrate the preparation of the compounds of the present 
invention. Unless otherwise indicated, R 1 - R 21 , R 1a - R 38 . and T in the reaction schemes and tiie discussion 
that follows are as defined above. 

Scheme 1 




Scheme 2 
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Scheme 5 
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Referring to Scheme 1 above, the compound of formula D may be prepared by reacting a 
compound of formula C with R 3 LV wherein LV is a leaving group such as CI, Br, I, OMs, etc. in a suitable 
solvent (e.g. dichloromethane or DMF) advantageously, in the presence of a base (e.g. K 2 C0 3 , NaHCOg, 
EtaN), from room temperature to the boiling point of the solvent, typically from about 20 degrees Celsius to 
about 100 degrees Celsius. Alternatively, the compound of formula D can also be prepared by reductive 
amination of compound of formula C with suitable aldehyde such as. acetone, or a suitable ketone, such 
as formaldehyde or cyclopentanecarboxaldehyde. in a suitable solvent such as THF, MeOH, CH-CI* in 
the presence of an acid such as acetic acid, and a reducing agent such as NaBCNH 3 or NaB(OAc) 3 H at a 
temperature ranging from room temperature to 60 degree Celsius. Alternatively, the compound of formula 
D can also be prepared by reacting the compound of formula C with acyl halide such as acetyl chloride in 
a suitable solvent such as THF or CH 2 Cl 2 , in the presence of an amine such as triethylamine or pyridine at 
a temperature ranging from -78 degree Celsius to 60 degree Celsius. Alternatively, the compound of 
formula D can also be prepared by reacting the compound of formula C with sulfonyl halide such as 
methanesulfonyl chloride in a suitable solvent such as THF or ChfeCfe, in the presence of an amine such 
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as triethylamine or pyridine at a temperature ranging from -78 degree Celsius to 60 degree Celsius. 
Compound of formula C can be prepared by removing the protecting group P in the compound of formula 
B. The compound of formula B can be prepared by coupling the compound of formula A with an amine, 
such as R 1 R 2 NH, following standard amide bond formation methods by a method known to those skilled in 
the art. Compound formula A is an acid wherein P is a protecting functional group such as BOC or CBZ; 
R 1 is independently alkyl, cycloalkyl. aryl, or (4 to 10)-membered heterocyclyl, etc. and R 2 is 
independently H and alkyl; X is independently -CR*R 6 , 
-O-, -S-, -NR 4 -, etc; and Y is -(CR^ 5 ), wherein t is 1 , 2, or 3. 

Referring to Scheme 2 above, the compound of formula D can be prepared by coupling the 
compound of formula G with R^NH following standard amide bond formation methods by a method 
known to those skilled in the art. Compound of formula G may be prepared by treatment of compound of 
formula F with a base such as NaOH, KOH, LiOH in a suitable solvent.such as MeOH and water at a 
temperature ranging from room temperature to 60 degree Celsius. Compound of formula F may be 
prepared by reacting a compound of formula E with RpLV wherein LV is a leaving group such as CI, Br, I, 
OMs, etc in a suitable solvent (e.g. dichloromethane or DMF) advantageously, in the presence of a base 
(eg K2C03, NaHCOa, EfeN), from room temperature to the boiling point of the solvent, typically from 
about 20 degrees Celsius to about 100 degrees Celsius. Alternatively, the compound of formula F can 
also be prepared by reductive amination of compound of formula E with an aldehyde or ketone in a 
suitable solvent such as THF, MeOH, CH 2 CI 2 , in the presence of an acid such as acetic acid, and a 
reducing agent such as NaBCNH 3 or NaB(OAc) 3 H at a temperature ranging from room temperature to 60 
degree Celsius. Compound E is an amine wherein R 6 is a protecting functional group such as Me; R .s 
independently alkyl. cycloalkyl. aryl. or (4-10)-membered heterocyclyl. etc. and R 2 is independently H and 
alkyl! X is independently ^R 5 , -0-, -S-, -NR 4 -, etc; and Y is -(CR 4 R 5 ), wherein t is 1 , 2, or 3. 

Referring to Scheme 3 above, the compound of formula D can be prepared by treatment of the 
compound of formula F with R 1 R 2 NH in a suitable solvent at a suitable temperature or in a suitable solvent 
in the presence of a Lewis acid such as AICI 3 . 

Referring to Scheme 4 above, the compound of formula J, wherein a is an interger of 0, 1 . 2, or 3, 
and b is an interger of 1 .2,or 3. may be prepared by reacting a compound of formula I with R 3 LV wherein 
LV is a leaving group such as CI, Br. I. OMs, etc. in a suitable solvent (e.g. dichloromethane or DMF) 
advantageously, in the presence of a base (e.g. K 2 C0 3 , NaHC0 3 , Et.N), from room temperature to the 
boiling point of the solvent, typically from about 20 degrees Celsius to about 100 degrees Celsius 
Alternatively, the compound of formula J can also be prepared by reductive amination of compound of 
formula C with an aldehyde or ketone in a suitable solvent such as THF. MeOH, CH 2 CI 2 , in the presence 
of an acid such as acetic acid, and a reducing agent such as NaBCNH 3 or NaB(OAc) 3 H at a temperature 
ranging from a temperature of about 20 'C to about 60 degree Celsius. Alternatively, the compound of 
formula J can also be prepared by reacting compound of formula I with acyl halide such as acetyl chlor.de 
in a suitable solvent such as THF or CH 2 CI 2 , In the presence of an amine such as triethylamine or pyridme 
at a temperature ranging from -78 degree Celsius to 60 degree Celsius. Alternatively, the compound of 
formula J can also be prepared by reacting compound of formula I with sulfonyl halide such as 
methanesulfonyl chloride in a suitable solvent such as THF or CH 2 CI 2 . in the presence of an amine such 
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as triethylamine or pyridine at a temperature ranging from -78 degree Celsius to 60 degree Celsius. 
Compound of formula I can be prepared by removing the protecting group P in the compound of formula 
H. The compound of formula H can be may be prepared by SN2 displacement with the reagent I in a 
suitable solvent (e.g. dichloromethane or DMF) advantageously, in the presence of a base (e.g. K 2 C0 3 , 
5 NaHC0 3 , EtsN), from room temperature to the boiling point of the solvent, typically from about 20 degrees 
Celsius to about 100 degrees Celsius. Alternatively, the compound of formula H can also be prepared by 
reductive amination of compound of formula C with reagent ii in a suitable solvent such as THF, MeOH, 
CH 2 CI 2 , in the presence of an acid such as acetic acid, and a reducing agent such as NaBCNH 3 or 
NaB(OAc) 3 H at a temperature ranging from room temperature to 60 degree Celsius. 
10 Referring to Scheme 5 above, the compound of formula M, wherein c is an interger of 1 , 2, or 3, 

may be prepared by reacting a compound of formula L with R 3 LV wherein LV is a leaving group such as 
CI, Br, I, OMs, etc. in a suitable solvent (e.g. dichloromethane or DMF) advantageously, in the presence of 
a base (e.g. K 2 C0 3 , NaHC0 3 , EtsN), from room temperature to the boiling point of the solvent, typically 
from about 20 degrees Celsius to about 100 degrees Celsius. Alternatively, the compound of formula M 
15 can also be prepared by reductive amination of compound of formula L with an aldehyde or ketone in a 
suitable solvent such as THF, MeOH, CH 2 CI 2 , in the presence of an acid such as acetic acid, and a 
reducing agent such as NaBCNH 3 or NaB(OAc) 3 H at a temperature ranging from room temperature to 60 
degree Celsius. Alternatively, the compound of formula M can also be prepared by reacting compound of 
formula L with acyl halide such as acetyl chloride in a suitable solvent such as THF or CH 2 CI 2 , in the 
20 presence of an amine such as triethylamine or pyridine at a temperature ranging from -78 degree Celsius 
to 60 degree Celsius. Alternatively, the compound of formula M can also be prepared by reacting 
compound of formula L with sulfonyl halide such as methanesulfonyl chloride in a suitable solvent such as 
THF or CH 2 CI 2 , in the presence of an amine such as triethylamine or pyridine at a temperature ranging 
from -78 degree Celsius to 60 degree Celsius. Compound of formula L can be prepared by removing the 
25 protecting group P in the compound of formula K. The compound of formula K can be may be prepared 
by SN2 displacement with the reagent I in a suitable solvent (e.g. dichloromethane or DMF) 
advantageously, In the presence of a base (e.g. K 2 C0 3 , NaHCO a , Et 3 N), from room temperature to the 
boiling point of the solvent, typically from about 20 degrees Celsius to about 100 degrees Celsius. 
Alternatively, the compound of formula K can also be prepared by reductive amination of compound of 
30 formula C with reagent II, wherein d is an interger of 0, 1 or 2, in a suitable solvent such as THF, MeOH, 
CH 2 CI 2t in the presence of an acid such as acetic acid, and a reducing agent such as NaBCNH 3 or 
NaB(OAc) 3 H at a temperature ranging from room temperature to 60 degree Celsius. 

The compounds of the present invention may have asymmetric carbon atoms, and may therefore be 
made from starting materials that are sterospecific. Diastereomeric mixtures can be separated into their 
35 individual diastereomers on the basis of their physical chemical differences by methods known to those 
skilled in the art, for example, by chromatography or fractional crystallization. Enantiomers can be 
separated by converting the enantiomeric mixtures into a diastereomric mixture by reaction with an 
appropriate optically active compound (e.g., alcohol), separating the diastereomers and converting (e.g., 
hydrolyzing) the individual diastereomers to the corresponding pure enantiomers. All such isomers, 
40 including diastereomeric mixtures and pure enantiomers are considered as part of the invention. 
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The compounds of formulas (I), (II), and (III) that are basic in nature are capable of forming a wide 
variety of different salts with various inorganic and organic acids. Although such salts must be 
pharmaceutical^ acceptable for administration to animals, it is often desirable in practice to initially isolate 
the compound of formulas (I), (II), and (III) from the reaction mixture as a pharmaceutically unacceptable salt 
and then simply convert the latter back to the free base compound by treatment with an alkaline reagent and 
subsequently convert the latter free base to a pharmaceutically acceptable acid addition salt. The acid 
addition salts of the base compounds of this invention are readily prepared by treating the base compound 
with a substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent medium 
or in a suitable organic solvent, such as methanol or ethanol. Upon careful evaporation of the solvent, the 
) desired solid salt is readily obtained. The desired acid salt can also be precipitated from a solution of the 
free base in an organic solvent by adding to the solution an appropriate mineral or organic acid. 

Those compounds of formulas (I), (II), and (III) that are acidic in nature are capable of forming base 
salts with various pharmacologically acceptable cations. Examples of such salts include the alkali metal or 
alkaline-earth metal salts and particularly, the sodium and potassium salts. These salts are all prepared by 
5 conventional techniques. The chemical bases which are used as reagents to prepare the pharmaceutically 
acceptable base salts of this invention are those which form non-toxic base salts with the acidic compounds 
of formulas (I), (II), and (III). Such non-toxic base salts include those derived from such pharmacolog.cally 
acceptable cations as sodium, potassium, calcium, and magnesium, etc. These salts can eas.ly be 
prepared by treating the corresponding acidic compounds with an aqueous solution containing the des.red 
0 pharmacologically acceptable cations, and then evaporating the resulting solution to dryness, preferably 
under reduced pressure. Alternatively, they may also be prepared by mixing lower alkanolic solutions of the 
acidic compounds and the desired alkali metal alkoxide together, and then evaporating the resulting solution 
to dryness in the same'manner as before. In either case, stoichiometric quantities of reagents are preferably 
employed in order to ensure completeness of reaction and maximum yields of the desired final product. 

The compounds of the present invention may be modulators of 1 1 -p-hsd-1 . The compounds of the 
present invention may modulate processes, mediated by 11- P -hsd-1, which refer to biological, 
physiological, endocrinological, and other bodily processes which are mediated by receptor or receptor 
combinations which are. responsive to the 11-p-hsd-1 inhibitors described herein (e.g.. diabetes, 
hyperiipidemia, obesity, Impaired glucose tolerance, hypertension, fatty Itor, diabetic complications (e.g. 
retinopathy, nephropathy, neurosis, cataracts and coronary artery diseases and the like), arterioscleros.s 
pregnancy diabetes, polycystic ovary syndrome, cardiovascular diseases (e.g. ischemic heart disease and 
the like), cell injury (e.g.) brain Injury induced by strokes and the like) induced by atherosclerosis or 
ischemic heart disease, gout, inflammatory diseases (e.g. arthrosteitis, pain, pyrexia, rheumatoid arthrrtis. 
inflammatory enteritis, acne, sunburn, psoriasis, eczema, allergosis, asthma, Gl ulcer, cachexia 
autoimmune diseases, pancreatitis and the like), cancer, osteoporosis and cataracts. Modulation of such 
processes can be accomplished in vrtro or in vivo. In vivo modulation can be carried out in a wide range of 
subjects, such as, for example, humans, rodents, sheep, pigs, cows, and the like. 

The compounds according to the present invention may be used in several indications which 
involve modulations of 11-0-hsd-l enzyme. Thus, the compounds according to the present invention may 
be used against dementia (see WO97/07789), osteoporosis (see Canalis E 1996, Mechanisms of 
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glucocorticoid action in bone: implications to glucocorticoid-induced osteoporosis, Journal of Clinical 
Endocrinology and Metabolism. 81, 3441-3447) and may also be used disorders in the immune system 
(see Franchlmont et al, "Inhibition of Th1 immune response by glucocorticoids: dexamethasone 
selectively inhibits IL-1 2-induced Stat 4 phosphorylation in T lymphocytes", The Journal of Immunology 
2000, Feb 1 5, vol 1 64 (4) , pages 1 768-74) and also in the above listed indications. 

Inhibition of 11-p-hsd-l in mature adipocytes is expected to attenuate secretion of the 
plasminogen activator inhibitor 1 (PAI-1) an independent cardiovascular risk factor (Halleux, C. M. et al. 
(1999) J. Clin. Endocrinol. Metab. 84: 4097-4105). Furthermore, there is a clear correlation between 
glucocorticoid "activity" and cardiovascular risk factor suggesting that a reduction of the glucocorticoid 
effects would be beneficial (Walker, B.R., et al., (1998), Hypertension 31: 891-895; Fraser, R., et al.. 

(1 999), Hypertension, 33: 1 364-1 368). 

Adrenalectomy attenuates the effect of fasting to increase both food intake and hypothalam.c 
neuropeptide Y expression. This supports the role of glucocorticoids in promoting food .ntake and 
suggests that inhibition of 1 1-B-hsd-1 in the brain might increase satiety and therefore reduce food .ntake 
(Woods, S.C., etal., (1998), Science, 280:1378-1383). 

Pnssihle Benefit ! Effect on the Pancreas. 
Inhibition of 11-B-hsd-1 in isolated murine pancreatic p-cells improves the glucose-stimulated 
insulin secretion (Davani, B., et al, (2000) J. Biol. Mem., Nov. 10. 2000; ^ 34841^ 
Glucocorticoids were previously known to reduce pancreatic Insulin release .n v,vo (BNaudel, B. and 
B C.J. Sutter. (1979), Harm. Metao. Res. 11: 555-560). Thus, inhibition of 11- P -hsd-1 is pred.cted to yield 
other beneficial effects for diabetes treatment, besides effects on liver and fat. 

Stress and glucocorticoids influence cognitive function (de Quervain, D.J.-F., B. Roozendaal, and 
J.L. McGaugh, (1998), Nature. 394: 787-790). The enzyme 11- P -hsd-1 controls the level of g.u^rt.co.d 
action in the brain and thus contributes to neurotoxicity (Rajan, V., Edwards, C.R.W. and SeckU-R-. 
ZZeuroscience 16: 65-70; Seek,, J.R.. Front Neuroendocrino, (2000), 18: 49-99). Unpu^ed 
results indicate significant memory improvement in rats treated with a non-specific 11- P -hsd-1 .nhibttor 
Based the above and on the known effects of glucocorticoids in the brain, it may also be suggested that 
inhibiting 11-P-hsd-l in the brain may result in reduced anxiety (Tronche, F., et al., (1999), Nature 
Genetics 23: 99-103). Thus, taken together, the hypothesis is that inhibition of 11-p-hsd-1 ,n the human 
brain would prevent reactivation of cortisone into Cortisol and protect against deleterious glucocort.co.d- 
mediated effects on neuronal survival and other aspects of neuronal function, includ.ng cognitive 
impairment, depression, and increased appetite (previous section). 

The general perception is that glucocorticoids suppress the immune system. But m fact there ,s a 
dynamic interaction between the immune system and the HPA (hypothalamo-pltuitary-adrenal) ax,s 
(Rook G AW., (1999), Banner's Clin. Endocrinol. Metao., 13: 576-581). The balance between the cell- 
mediated response and humoral responses is modulated by glucocorticoids. A high glucocorticoid activity, 
such as at a state of stress, is associated with a humoral response. Thus, inhibition of the enzyme 1 1 -P- 
hsd-1 has been suggested as a means of shifting the response towards a cell-based reaction. 
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In certain disease states, including tuberculosis, lepra and psoriasis the immune reaction is 
normaly biased towards a humoral response when in fact the appropriate response would be cell based. 
Temporal inhibition of 11-p-hsd-l, local dr systemic, might be used to push the immune system Into the 
appropriate response (Mason, D., (1991), Immunology Today , 12: 57-60; Rook, et al., supra). 

Recent data suggests that the levels of the glucocorticoid target receptors and the 11-p-hsd-1 
enzymes determine thesusceptibility to glaucoma (Stokes, J., et al., (2000) Invest. Ophthalmol., 41:1629- 
1638). Further, inhibition of 11-B-hsd-1 was recently presented as a novel approach to lower the 
intraocular pressure (Walker , E. A., et al, poster P3-698 at the Endocrine society meeting June 12-15, 
1999 San Diego). Ingestion of carbenoxolone, a non-specific inhibitor of 11-B-hsd-l, was shown to 
reduce the intraocular pressure by 20% in normal subjects. In the eye. expression of 11-B-hsd-1 is 
confined to basal cells of the corneal epithelium and the non-pigmented epithellalium of the cornea (the 
site of aqueous production), to ciliary muscle and to the sphincter and dilator muscles of the .r,s. In 
contrast, the distant isoenzyme 11 beta-hydroxysteroid dehydrogenase type 2 Is highly expressed .n the 
non-pigmented ciliary epithelium and corneal endothelium. None of the enzymes is found at the trabecular 
15 meshwork. the site of drainage. Thus. 11-p-hsd-1 is suggested to have a ro.e in aqueous product™ 
rather than drainage, but it is presently unknown if this is by interfering with activation of the g.ucocortico.d 
or the mineralocorticoid receptor, or both. 

Glucocorticoids have an essential role in skeletal development and function but are detnmental in 
excess. Glucocorticoid-induced bone loss is derived, at least in part, via inhibition of bone formation. 
20 which includes suppression of osteoblast proliferation and collagen synthesis (Kim, C.H Cheng, S.L 
and Kim, G.S., (1999) J. Endocrinol., 162: 371-379). The negative effect on bone nodule formation couk, 
be blocked by the non-specific inhibitor carbenoxolone suggesting an important role 
g ,ucocortico.d effect (Bellows. C.G., Ciaccla, A. and. Heersche. J.N.M. (1998), Bone 23: 
data suggest a role of 11-p-hsd-1 in providing sufficiently high levels of active 
25 osteodaS, and thus in augmenting bone resorption (Cooper, M.S.. et a,.. (2000), Bone. Z7*»». 
Taken together, these different data suggest that inhibition of 11-p-hsd-l may have benefca. effects 
against osteoporosis by more than one mechanism working in parallel. 

Bile acids Inhibft 1 1 8-hydroxysteroid dehydrogenase type 2. This results in a sh,ft ,n the overall 
body baianoe .n favor of Cortisol over cortisone, as shown by studying the ratio of the urinary metabohtes 
30 (Quattropani. C, Vogt, B., Odermatt. A.. Die, B. Pre, B.M.. Prey, F.J.. Nov. 200, .<~. 
08(9)1299-305. "Reduced activity of 11 beta-hydroxysteroid dehydrogenase .n patients wth 
cholestasis-). Reducing the activity of 1 1 -B-hsd-1 in the liver by a selective inhibitor is predicted to reverse 
this imbalance, and acuteiy counter the symptoms such as hypertension, while awaiting surg.ca. treatment 

removing the biliary obstruction. m ,. 

The compounds of the present Invention may also be useful In the treatment of other metabol.c 
disorders associated with impaired glucose utilization and insulin resistance include ^ ^ 
complications of N.DDM. such as diabetic angiopathy, atherosclerosis, diabetic nephropathy, diabetic 
neuropathy, and diabetic ocular complications such as retinopathy, cataract formation and glaucoma, and 
m any other conditions linked to N.DDM, including dyslipidemia glucocorticoid induced insulin resistance. 
40 dyslipidemia, polycystic ovarian syndrome, obesity, hypergiycemla. hyperiipidemia. hypercholesteremia. 
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hypertriglyceridemia, hyperinsulinemia. and hypertension. Brief definitions erf these conditions are 
available in any medical dictionary, for instance, Stedman's Medical Dictionary (10* Ed.)- 

Assay 

The inhibition constant, Kl, was measured in a buffer containing 100 mM triethanolamine, 200 mM 
NaCI 0 02% n-dodecyl B-maltoside, 5% glycerol, 5 mM B-mercaptoethanol, 1% DMSO, pH 8.0. In a 
typical assay, the activity of human Hb-hsd-1 is measured on a Corning 96-well plate for a total volume of 
300 uUwell in the presence and absence of inhibitor. In each well, varying amounts of compounds are 
incubated with a fixed amount of Hb-hsd-1 (4 nM) and NADPH (500 uM) for 30 to 40 min at room 
temperature in the assay buffer. The enzyme concentration was determined by titration using revers,ble 
tight-binding inhibitors. The activity remaining after the pre-incubation period is measured by adding a 
fixed concentration of 3H-cortisone (200 nM) and the regeneration system constituted with 2 mM glucose- 
6-phosphate, 1 U/mL glucose-6-phosphate dehydrogenase and 6 mM MgCI, The final concentration of 
cortisone in the assay buffer is lower than the Km value (328 nM). In each well, the enzyme activrty is 
quenched by mixing an aliquot of the assay buffer with an equal volume of DMSO in a second 96-we 
plate. 15 uL of these final samples are loaded on a C-18A column. Varian Polaris (3 urn, 50 x 4.6 mm) 
connected to an Agilent 1100 HPLC with 96-well plate autosamp.er and a p-ram detector from IN/US 
System 3H-Cortisone and 3H-cortisol are separated on the column using an isocratic mixture of 38/o- 
62% methanol-water. The area of 3H-cortisol is calculated and plotted versus time to determine a l.near 
velocity. A K, value was then determined using the foll owing equation from J.F. Mornson (1 969): 
v . _ _ (I + E + K i )-yl(I + E + K, f - 

"if -1 ( 21 

Where v„ and v 0 arJthe rates of Cortisol formation in the presence and In the absence of inhibitor 
respectively, I is the inhibitor concentration and E is the 11b-hsd-1 concentration in the assay buffer. All 
the concentrations reported are the final concentrations in the assay buffer 

See also Morrison, J.F.. "Kinetics of the reversible inhibition of enzyme-catalysed reactions by t.ght- 
binding inhibitors," e/och/mBtophys^a., 1969; 185:269-86. 

[1 2-3Hl-cortisone was purchased from American Radiolabeled Chem,cals Inc. NADPH, Glucose 
6-Phosphate (G6P), and Glucose-6-Phosphate dehydrogenase was purchased from Sigma. 
pK.m^.tir.al Com r~™™^™mui a tions Doling and Modes of Administrate 
Methods of preparing various pharmaceutical compositions with a specific amount of active 
compound are known, or will be apparent, to those skilled in this art. In addition, those of ordinary skill >n 
the art are familiar with formulation and administration techniques. Such topics would be d,scussed e.g. 
in Goodman and Gi.man's Thn Phnrm^ntirnl Basis of Therapeutics,, current edition, Pergamon Press; 
and Remington's PhMPaceuflca! Sciences, current edition, Mack Publishing. Co.. Easton. Pa. These 
techniques can be employed in appropriate aspects and embodiments of the methods and composes 
described herein. The following examples are provided for illustrative purposes only and are not meant to 
serve as limitations of the present invention. 
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The compounds of formulas (I), (II), and (III) may be provided in suitable topical, oral and 
parenteral pharmaceutical formulations for use in the treatment of 11-p-hsd-1 mediated diseases. The 
compounds of the present invention may be administered orally as tablets or capsules, as oily or aqueous 
suspensions, lozenges, troches, powders, granules, emulsions, syrups or elixirs. The compositions for 
5 oral use may include one or more agents for flavoring, sweetening, coloring and preserving in order to 
produce pharmaceutical elegant and palatable preparations. Tablets may contain pharmaceutical^ 
acceptable excipients as an aid in the manufacture of such tablets. As is conventional in the art these 
tablets may be coated with a pharmaceutically acceptable enteric coating, such as glyceryl monostearate 
or glyceryl distearate, to delay disintegration and absorption in the gastrointestinal tract to provide a 
10 sustained action over a longer period. 

Formulations for oral use may be in the form of hard gelatin capsules wherein the active 
ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium phosphate or 
kaolin. They may also be in the form of soft gelatin capsules wherein the active ingredient is mixed with 
water or an oil medium, such as peanut oil, liquid paraffin or olive oil. 
15 Aqueous suspensions normally contain active ingredients in admixture with excipients suitable for 

the manufacture of an aqueous suspension. Such excipients may be a suspending agent, such as sod,um 
carboxymethyl cellulose, methyl cellulose, hydroxypropylmethyl cellulose, sodium alginate., 
polyvinylpyrrolidone, gum tragacanth and gum acacia; a dispersing or wetting agent that may be a 
naturally occurring phosphatide such as lecithin, a condensation product of ethylene oxide and a long 
20 chain fatty acid, for example polyoxyethylene stearate. a condensation product of ethylene oxide and a 
long chain aliphatic alcohol such as heptadecaethylenoxycetanol. a condensation product of ethytene 
oxide and a partial ester derived from a fatty acid and hexitol such as polyoxyethylene sorbitol monooleate 
or a fatty acid hexitol anhydrides such as polyoxyethylene sorbitan monooleate. 

The pharmaceutical compositions may be in the form of a sterile injectable aqueous or 
25 oleagenous suspension. This suspension may be formulated according to known methods using those 
suitable dispersing or wetting agents and suspending agents that have been mentioned above. The stenle 
injectable preparation may also be formulated as a suspension in a non toxic perenterally-acceptabie 
diluent or solvent, for example as a solution in 1 ,3-butanediol. Among the acceptable vehicles and 
solvents that may be employed are water, Ringers solution and isotonic sodium chloride solution. For this 
30 purpose any bland fixed oil may be employed including synthetic mono- or diglycerides. In add,t.on fatty 
acids such as oleic acid find use in the preparation of injectables. 

The compounds of formulas (I), (II), and (III) may also be administered in the form of 
suppositories for rectal administration of the drug. These compositions can be prepared by mixing the 
drug with a suitable non-irritating excipient that is solid at about 25 Celcius but liquid at rectal temperature 
35 and will therefore melt in the rectum to release the drug. Such materials include cocoa butter and other 
giycerides. 

For topical use preparations, for example, creams, ointments, jellies solutions, or suspensions, 
containing the compounds of the present invention are employed. 

The compounds of formulas (I). (II), and (111) may also be administered in the form of liposome 
40 delivery systems such as small unilamellar vesicles, large unilamellar vesicles and multimellar vesicles. 
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Liposomes can be formed from a variety of phospholipides, such as cholesterol, stearylamine or 
phosphatidylcholines. 

Dosage levels of the compounds of the present invention are of the order of about 0.5 mg/kg 
body weight to about 100 mg/kg body weight. An exemplary dosage rate is between about 30 mg/kg body 
weight to about 1 00 mg/kg body weight. It will be understood, however, that the specific dose level for any 
particular patient will depend upon a number of factors including the activity of the particular compound 
being administered, the age, body weight, general health, sex, diet, time of administration, route of 
administration, rate of excretion, drug combination and the severity of the particular disease undergoing 
therapy. To enhance the therapeutic activity of the present compounds they may be administered 
concomitantly with other orally active antidiabetic compounds such as the sulfonylureas, for example, 
tolbutamide and the like. 

For administration to the eye, a compound of the present invention is delivered in a 
pharmaceutical acceptable ophthalmic vehicle such that the compound is maintained in contact wrth the 
ocular surface for a sufficient time period to allow the compound to penetrate the cornea and/or sclera and 
internal regions of the eye, including, for example, the anterior chamber, posterior chamber, vitreous 
body, aqueous humor, vitreous humor, cornea, iris/ciliar/s, lens, choroid/retina and sclera. The 
pharmaceutical* acceptable ophthalmic vehicle may be an ointment, vegetable oil, or an encapsulating 
material. A compound of the invention may also be injected directly into the vitreous humor or aqueous 

hUm ° r ' Further, a compound may be also be administered by well known, acceptable methods, such as 
subtenon and/or subconjunctival injections. As is well known in the ophtha.mic art, the macula ,s 
comprised primarily of retina, cones and is the region of maximum visual acuity in the retina. A Tenons 
capsule or Tenon's membrane is disposed on the sclera. A conjunctiva covers a short area of the globe of 
the eye posterior to the limbus (the bulbar conjunctiva) and folds up (the upper cul-de-sac) or down phe 
,ower cul-de-sac) to cover the inner areas of the upper eyelid and lower eyelid, respectively. The 
conjunctiva is disposed on top of Tenon's capsule. The sclera and Tenon's capsule define the exterior 
surface of the globe of the eye. For treatment of age related macular degeneration (ARMD), choro,d 
neovascularization, retinopathies (such as diabetio retinopathy, retinopathy of prematurity), ret,n,tis. 
uveitis, cystoid macular edema (CME). glaucoma, and other diseases or conditions of the poster," 
segment of the eye. it is preferable to dispose a depot of a specific quantity of an ophtha.mlca.ly 
acceptable pharmaceutical* active agent directly on the outer surface of the sclera and below Tenons 
capsule, in addition, in oases of ARMD and CME it is most preferable to dispose the depot d,rectly on the 
outer surface of the sclera, below Tenon's capsule, and generally above the macula. 

The compounds may be formulated as a depot preparation. Such long-acting formulations may 
be administered by implantation (for example, subcutaneous* or Intramuscularly) intramuscular injection 
or by the above mentioned subtenon or intravital injection. Alternatively, the active ingred.ent may be in 
powder form for constitution with a suitable vehicle, e.g.. sterile pyrogen-free water, before use. 

Within particularly preferred embodiments of the Invention, the compounds may be prepared 
for topical administration in saline (combined with any of the preservatives and antimicrob.al agents 
commonly used in ocular preparations), and administered in eyedrop form. The solution or 
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suspension may be prepared in its pure form and administered several times daily. Alternatively, the 
present compositions, prepared as described above, may also be administered directly to the cornea. 

Within preferred embodiments, the composition is prepared with a muco-adhesive polymer 
which binds to cornea. Thus, for example, the compounds may be formulated with suitable polymeric 
or hydrophobic materials (for example, as an emulsion in an acceptable oil) or ion-exchange resins, or 
as sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for hydrophobic compounds is a cosolvent system comprising benzyl 
alcohol a nonpolar surfactant, a water-miscible organic polymer, and an aqueous phase. The cosolvent 
system may be a VPD co-solvent system. VPD is a solution of 3% w/v benzyl alcohol, 8% w/v of the 
nonpolar surfactant polysorbate 80, and 65% w/v polyethylene glycol 300, made up to volume in absolute 
ethanol The VPD co-solvent system (VPD:5W) contains VPD diluted 1:1 with a 5% dextrose .n water 
solution This co-solvent system dissolves hydrophobic compounds well, and itself produces low tox,crty 
upon systemic administration. Naturally, the proportions of a co-solvent system may be vaned 
considerably without destroying its solubility and toxicity characteristics. Furthermore, the Identity of the 
co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may be used 
instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other b-oomprtte 
polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other sugars or polysacchandes 
may be substituted for dextrose. 

Alternatively, other delivery systems for hydrophobic pharmaceutical compounds may be 
employed. Liposomes and emulsions are Known examp.es of delivery vehicles or carriers for hydrophobe 
Zgs Certain organic solvents such as dimethylsulfoxide also may be employed, although usually a the 
cs of greater tolty. Additional.* the compounds may be delivered using a sustained-release system 
ur sTemipermel matrices of solid »^l^p^«^«-«-^^ ^ 
sulned release materials have been established and are known by those skilled in the art. ***** 

ele^ 

"Z Depending the chemical nature and the bio.og.ca. stability of the therapeutic reagent, 
additional strategies for protein stabilization may be employed. 

The pharmaceutical compositions also may comprise suitab.e so„d- or gel-phase carriers or 
exCpients. Examples of such carriers or excipients Include calcium carbonate, calcum phosphate, 
sugars starches, cellulose derivatives, gelatin, and polymers such as polyethylene glycols. 

Some of the compounds of the invention may be provided as salts with P"-— 
compatible counter ions. Pharmaceutical* compatible salts may be formed wrth many ac,ds. mc.ud.ng 
rZcL, sulfuric, acetic, lactic, tartaric, malic, sucdnic. etc. Salts tend to be more soluble ,n aqueous 
or other protonic solvents than are the corresponding free-base forms. 

The preparation of preferred compounds of the present invention ,s described ,n deta.l .n tt» 
following examp.es. but the artisan «... recognize that the chem.ca. reactions described may be read,* 
adaTted to prepare a number of other compounds of the invention. For exampte. the syntheses of non- 
exiled compounds according to the Invention may be successfully performed by medications 
Z^ f! Le sKlled in *e art. e.g., by appropriately protecting interfering groups, by changing to 
40 Zr suable reagents Known In the art, or by making routine medications of reaction condmons. 
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Alternatively, other reactions disclosed herein or known In the art will be recognized as having applicability 
for preparing other compounds of the Invention. 

The examples and preparations provided below further illustrate and exemplify the compounds of 
the present invention and methods of preparing such compounds. It is to be understood that the scope of 
the present invention is not limited in any way by the scope of the following examples and preparations. In 
the following examples molecules with a single chiral center, unless otherwise noted, exist as a racem.c 
mixture. Those molecules with two or more chiral centers, unless otherwise noted, exist as a racermc 
mixture of diastereomers. Single enantiomers/diastereomers may be obtained by methods known to 
those skilled in the art. 

EXAMPLES 

The examples and preparations provided below further illustrate and exemplify the compounds of 
the present invention and methods of preparing such compounds. It is to be understood that the scope of 
the present invention is not limited in any way by the scope of the following examples and preparations. In 
the following examples molecules with a single chiral center, unless otherwise noted, exist as a racem.c 
mixture Those molecules with two or more chiral centers, unless otherwise noted, exist as a racermc 
mixture of diastereomers. Single enantiomers/diastereomers may be obtained by methods known to 

those skilled in the art . imwara 

The structures of the compounds are confirmed by erther elemental analys,s or NMR. where 
peaks assigned to the characteristic protons in the titled compound are presented where appropriate. H 
NMR shift (5„) are given in parts per million (ppm) down field from an interna. j*"""*^ 

The invention will now be described in reference to the fo.low.ng EXAMPLES. These 
EXAMPLES are not to be regarded as limKing the scope of the present invention, but shall only serve in 

an illustrative manner. ... mimhB 
Analysis and Purification Procedures for Flna. Products related to Methods A through R 

The crude reaction mixtures were analyzed by HPLC. Prior to purification, samples were filtered 
through Whatman* GF/F Unifi.ter (#7700-7210), commercially available from Whatman of Cfton New 
Jersey USA. Purification of samples was performed by reverse phase HPLC. Fractions were collected m 
23 mL pre-tared tubes and centrifugal evaporated to dryness. Dried product was weighed and d,sso.ved .n 
DMSO Products were then analyzed and submitted for screening. 

NMR data was acquired on a Bruker DRX 300 NMR Spectrometer* using a broadband , 
decoupling scheme to decouple the protons from the carbons. The Bruker DRX 300 NMR Spectrometer 
is commercially available from Buker Biospin Corporation of Billercia. Massachusetts. 
Analytical LCMS Method (Pre-purification) 

Column- Peeke Scientific* HI,Q C-18, 50 x 4.6 mm. commercially available from Peeke Sc.entrf.c 
of Redwood City, CA, 5 pm. E.uent A: Water with 0.05% TFA, E.uent B: Acetonitri.e with 0.05% TFA, 
Gradient: linear gradient of 0-100% B in 3.0 min, then 100% B for 0.5 min. then 100-0% B in 0.25 m,n. 
hold 100% A for 0.75 min. Flow: 2.25 mL/min. Column Temperature: 25»C. Injection Amount: 15 uL. of a 
286 |iM crude solution in methanol/DMSO/water 90/5/5. UV Detection: 260 and 210 nm. Mass 
> Spectrometry: APCI. positive mode, mass scan range 1 1 1 .6-1000 amu. 
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Preparative LC Method (Gilson) 

Column: Peeke Scientific® Hl-Q C18, 50 mm X 20 mm, 5 urn, Eluent A: 0.05% TFA in Water, 
Eluent B: 0.05% TFA in Acetonitrile, Pre-inject Equilibration: 0.50 min, Post-inject Hold: 0.16 min, 
Gradient: 0-100% B in 2.55 min, then ramp 100% back to 0% in 0.09 min, Flow: 50.0 mL/min, Column 
Temp: Ambient, Injection Amount 1200 uL of filtered crude reaction mixture in DMSO, Detection: UV at 
210 ran or 260 nm. 
Analytical LCMS Purification 

Purification Conditions included a Waters® Bondapak column C18. 37-55 micron (particle size), 
47x300 mm (column size) having a flow rate of 75 mL/min, a detector of UV 220 nm, where Buffer A is: 
0.1%HOAc in H a O and Buffer B is: 0.1%HOAc in CK3CN. The Waters® Bondapak column C18 is 
commercially available from Varian, Inc. of Palo Alto, California, USA. 

The column was equilibrated in Buffer A for 20 min. The sample was dissolved in 10 mL of 
DMSO, filtered, and injected onto the column. The gradient was held at 100% in Buffer A for 5 min and 
then increased linearly to 90%Buffer A/10%Buffer B in 20 min and then held at 10% Buffer B for another 
25 min. The desired product came out at about 26 min during the isocratic hold of the gradient. The 
fractions were checked, pooled, and lyophilized to afford a syrup. 
Analytical LCMS Method (Post-purification) 

Column: Peeke Scientific® Hl-Q C-18, 50 x 4.6 mm, 5 nm, Eluent A: Water with 0.05% TFA, 
Eluent B: Acetonitrile with 0.05% TFA, Gradient: linear gradient of 0-1 00% B in 1 .75 min. then 1 00% B for 
0 35 min, then 100-50% B for 0.5 min, Flow: 3.00 mL/min, Column Temperature: 25 °C, Injection Amount: 
15 uL of a 300 pM solution in methanol/DMSO 99/1. UV Detection: 260 nm, Mass Spectrometry: APCI, 
positive mode, mass scan range 100-1000 amu. ELSD: gain=9, temp 40 °C, nitrogen pressure 3.5 bar. 

Method A 

Example 1 : (R)-4-Ethyl-morphol!ne-3-carboxyl!c acid adamantan-2-ylamide 

CHg. 
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(R)-morpholine-3-cart>oxylic acid adamantan-2-ylamide trifluoroacetic acid salt (74 mg) was 
dissolved in DMF (1 mL). followed by the addition of EtsN (60.i „L) and EM (32 uL), and the react.cn 
solution was stirred at about 20 'C for 7 hours. Etl (64 uL) and DMF (1mL) were added, and the reaction 
solution was stirred at a temperature of abcut 20 'C. The reaction mixture was diluted wrth 2:1 of 
EtOAcbenzene (50 mL), washed with saturated with NaHCOa (10 mL). brine (twice with 10 mL). The 
organic layer was dried over MgSO. and concentrated In vacuo. The product was pumped under h,gh 
vacuum overnight. The product was then converted to its HCI salt by dissolving in MeOH (2 mL), foilowed 
by the addition of 1 M HCI in ether (0.5 mL) to afford (R)-4-ethyl-morpholine-3-carboxylic acid adamantan. 
2-ylamide hydrochloride salt (55 mg, 86%). 
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Prep (1a) : (R)-4-Boc-morpholine-3-carboxyllc acid adamantan-2-ylamide 

N-Boc-R-morpholinic acid (500 mg, 2.16 mmol), 2-adamantanamine-hydrochloride salt (188 mg, 
2.59 mmol), HATU (986 mg, 2.59 mmol) were placed in a round bottom flask and dried under high vacuum 
for 2 hours.' DMF (10 mL) and C^Cfe (10 mL) were added to dissolve reagents, followed by the addition of 
triethylamine (1.21 mL, 8.64mmol), the resultant reaction mixture was stirred at about 20 'C overnight. The 
reaction solution was taken into 100 mL of 2:1 EtOAc:benzene, and washed with saturated NaHCOa (twice 
with 15 mL), brine (15 mL), 0.2 N HCI solution (twice with 15 mL), and brine (twice with15 mL). The organ.c 
layer was dried over MgS0 4 , and concentrated in vacuo. The product was purified by flash chromatography 
eluting with 20% EtOAc in CH 2 CI 2 to afford (R)-4-Boc -morpholine-3-carboxylic acid adamantan-2-ylamide 
(289 mg, 37%; LCMS: 365.2). 

Prep ,1b): (R)-morpholine-3-carboxylic acid adamantan-2-ylamlde trifluoroacetic acid salt 



20 




(R)-4-Boc -morpholine-S^arboxylic acid adamantan-2-ylamide (289mg) was dissolved in neat 
trifluoroacetic acid (5 mL) and stirred at about 20 'C for 1 hour. The reaction solution was then 
concentrated In vacuo. The resultant gummy solid was tritiated with anhydrous diethyl ether to afford (R)- 
morphollne-3-carboxylic acid adamantan-2-ylamide trifluoroacetic acid salt (300mg, 100%; LCMS: 265.1). 
Example 3 ; N-benzyl-Hcyclohexylmethyl)-D-prolinamide 
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To a solution of N-benzyl-D-prolinamide (133 mg. 0.314 mmol) in DMF (3.5 mL) was added TEA 
(137 nL. 0.979 mmol) and cyclohexylmethyi bromide (75 uL, 0.54 mmoi). The resultant solution was 
stirred at about 20 'C for 2.5 hours. Additional TEA (0.20 mL, 1.4 mmol) and cyclohexylmethyi brom.de 
(0 10 mL, 0.72 mmol) were added and the resultant solution was heated to 100 °C and stirred overnight. 
The reaction mixture was coded to about 20 'C and concentrated In vacuo. The residue was purified by 
flash chromatography eluting with hexanes,EtOAc (20-50%) to afford the title compound (39 mg, 42/o 
yield). 

PreD (3a) : tert-but y l-(2 n )-2-[(ben Z ylamino)carbonyl]pyrrolidine-1-carboxylate 

Rao 
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N-(tert-butoxycatbonyl)-D-prollne (500 mg. 2.32 mmol) was placed in a round bottom flask. 
DMAP (14 mg. 0.12 mmol) in 2.3 mL CH 2 Cl a , HOBt (345 mg, 2.55 mmol) in 6.0 mL CH 2 CI 2 , benzyl amine 
(380 uL 348 mmol), EDC (489 mg, 2.55 mmol) in 6.0 mL CHaCk. and NMM (510 uL, 4.64 mmol) were 
added respectively, to the flask. The resultant mixture was stirred at about 20 'C overnight. The reaction 
mixture was concentrated In vacuo and the residue was partitioned between EtOAc (400 mL) and 0.5 N 
HCI (40 mL) The organic layer was separated and washed with 0.5 N HCI(40 mL), brine (40 mL), 
saturated NaHCO, (twice with 40 mL). brine (40 mL), dried (MgS0 4 ), filtered, and concentrated In vacua 
The residue was purified by flash chromatography eluting with hexanes/EtOAc (20-45%) to afford the title 
compound (630 mg, 89% yield). 'H NMR (400 MHz. DMSO-D6) 8 ppm 1.23 - 1.31 (6 H, m) 1.40 (3 H s) 
1 72 - 1 84 (3 H, m) 2.04 -2.16 (1 H, m) 3.24 - 3.33 (2 H, m) 3.36 - 3.44 (1 H, m) 4.04 - 4.12 (1 H, m) 4.12 
-4.23(1 H,m) 4.29 - 4.37(1 H, m) 7.27 (5 H, td, J=14.84, 7.96 Hz) 8.37 (1 H, s); LCMS (M+1): 305. 
Prep (3b) : N-benzyl-D-prolinamide 



To a solution of fert -butyl-(2^-2-l^ (56 ° mg ' 1 f* 

mmo.) in CH.CI. (9 mL). cooled to a temperature of about 0 'C to about 5 'C, was added TFA (9 mL). 
Z 2 hours, the solution was concentrated In vacuo. The residue was azeotroped w«h toluene*^ 
with 10 mL) then placed under high vacuum overnight to afford the title compound as the TFA salt (776 
Z 1 H NMR (400 MHz, CHLOROFORM-D) 6 ppm 1.95 (3 H, s) 2.34 (1 H. d. ^2 Hz ,31 (2H S 
4 32 - 4.42 (2 H, m) 4.60 (1 H. s) 7,5 - 7.24 (3 H, m) 7.26 - 7.32 (2 H. m) 7.58 (1 H, s) 8.08 (1 H. t. ^4.93 

Hz) 1 0.72 (1 H, s); LCMS (M+1 ): 305. 

Example 5 : N-benzyl-1-(cyclohexylmethyl)-L-prolinamlde 
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To a solution of N-benzyl-L-proiinamide (156 mg. 0.490 mmo.) in DMF (4.0 mL) was added 
TEA (237 pL, 1 .96 mmo.) and cyciohexylmethy. bromide (136 pL, 0.979 mmol). The resuttant so.ut.on 
was eated to about 100 °C for 6 hour, The reaction mixture was coo.ed to a temperature of about 
20 -C overnight then dHuted with 2:1 EtOAc/benxene (200 mL). The organic solu on was washe 
with 0.5 N HC. (tw.ce with 40mL). brine (40 mL). saturated NaHC0 3 (twice with 40 mL) bnne (40 mL) 
dried (MgSO,), fiitered. and concentrated In vacuo Xo afford 31 mg product. The — aqueous 
lay ers were concentrated In vacuo. The residue was partitioned between ^c 200 mL) and H O 
(20 mL). The organic layer was separated and the aqueous layer was extracted w,th EtOAc (200 
L) The organic extracts were combined, dried (MgS0 4 ). fiKered, and concentrated nn vacuo to 
r«id51 mg crude product. These two batches of crude product were combined and purifled by flash 
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chromatography twice eluting with hexanes/EtOAc (20-50%) to afford the title compound (48 mg, 33% 
yield). 

Pr6P (5a) : fe^butyl-(2S)-2-[(benzylamino)carbonyl]pyrrolidine-1-carboxylate 

r 



10 



15 



N-(tert-butoxycarbonyl)-L-pr 0 line (500 mg. 2.32 mmol) was placed in a round bottom flask. 
DMAP (14 mg, 0.12 mmol) in 2.3 mL CHaCfe, HOBt (345 mg. 2.55 mmol) in 6.0 mL CH.Cfe, benzyl amine 
(380 pL 3 48 mmol), EDC (489 mg. 2.55 mmol) in 6.0 mL CH 2 CI 2 , and NMM (510 pL, 4.64 mmol) were 
added, respectively, to the flask. The resultant mixture was stirred at a temperature of about 20 C 
overnight. The reaction mixture was concentrated in vacuo and the residue was partitioned .between 
EtOAc (400 mL) and 0.5 N HCI (40 mL). The organic layer was separated and washed with 0.5 N HCI (40 
mL). brine (40 mL). saturated NaHC0 3 (twice with 40 mL). brine (40 mL), dried (MgS0 4 ), filtered, and 
concentrated in vacuo. The residue was purified by flash chromatography eluting with hexanes/EtOAc 
(20-50%) to afford the title compound (647 mg. 92% yield). 1 H NMR (400 MHz. DMSO-D6) 6 PP m 1 23 - 
.31 (6 H, m) 1.40 (3 H. s) 1.72 - 1.84 (3 H, m) 2.04-2,6 (1 H. m) 3.24 - 3.33 (2 H, m) 3*6 - 3.44 H. 
m) 4.04 - 4.12 (1 H. m) 4.12 - 4.23 (1 H, m) 4.29, 4.37 (1 H. m) 7.27 (5 H, td. ^14.84. 7.96 Hz) 8.37 (1 H. 

s);LCMS (M+1): 305. 
Prep (5b) : N-benzyl-L-prolinamide 




. cr 

To a solution of te *butyl-(2S)-2-l(ben^^^^^ ( 580 "» 1 f 1 

20 mmol) in CH 2 CI 2 (9 mL), cooled to a temperature of about 0 'C to about 5 'C, was added TFA (9 mL). 
Z 2 hours, the soiution was concentrated in vacuo. Tne residue was azeotroped wUh to,ene tw,ce 
with 10 mL) then placed under high vacuum overnight to afford the title compound as the TFA salt (721 
mo) 1 H NMR (400 MHz, CHLOROFORM-D) 6 ppm 1.95 (3 H, s) 2.34 (1 H, d, J=6.82 Hz) 3.31 (2 H, s) 
S.r2( 2 H.m)4.60(1H,s)7,5-7.24(3H.m)7,6-7.32 (2 H. m) 7.58 (1 H, s) 8.08(1 H. t, ^4.93 

25 Hz) 10.72 (1 H. s); LCMS (M+1): 305. 



Example 6 : N-2-adamantyl-1-ethyl-D-prolinamlde 




30 



Ethyl iodide (108 g) was added to a slurry of N-2-adamantyl-D-prolinamide hydrochloride (40 g. 
,40 mmol) and triethviamine (150 mL. 1120 mmol) in DMA (300 mL) at 7 °C. The reaction mixture was 
allowed to stir overnight in an ice-water bath. The reaction mixture was filtered and the soUds were 
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washed with ethyl acetate (1L). The combined filtrates were diluted with MTBE (600 mL) and washed 
with saturated NaHCO a solution (once with 500 mL) and brine (once with 500 mL). The solvents were 
removed to get an amber colored oil. The crude compound was purified by chromatography (silica gel, 
500 g) eluted with 1.5% 2N NH3 in methol in CH Z CI 2 . The pure amine fractions, after evaporation, were 

5 dissolved in ethanol (100 mL) and cooled to a temperature of about 5 «C. A hydrogen chloride solution 
(prepared from acetyl chloride (50 mL) and methanol (150 mL)) was added to the ethanol solution of the 
free amine The solvents were removed after ten minutes and the resulting grey colored solids were 
treated with ethyl acetate (800 mL). The precipitated solids were filtered and dried at a temperature of 
about 20 "C under vacuum to afford the title compound (36.1 g). 

1 0 Prep (6a) : te rt-butyl-(2fl)-2-[(2-adamantylamino)carbonyl]pyrrolldine-1.carboxylate 



15 



20 



25 



30 



N-(tert-butoxycarbonyl)-D- P roline (43.6g, 202 mmol) was added to a slurry of 2-adamantylam,ne 
hydrochloride (38.3 g, 204 mmol). DMF (500 mL) and triethylamine (40.0g. 395 mmol). The resulting very 
thick suspension was stirred vigorously and cooled to a temperature of about 1 1 'C. The coupling reagent 
PvBOP (120 0 g, 230 mmol) in DMF (100 mL) was added while maintaining the temperature below 16 C 
and the heterogeneous reaction mixture was left in an ice-water bath overnight. The reaction mixture was 
partitioned between water (3L) and ethyl acetate:MTBE (at a ratio of 1:1 wfth 4L). The water layer was 
back-extracted with eth, acetate:MTBE (at a ratio of 1:1 twice wHh 1L). The combined o«e 
were washed with brine (twice with 1L) and dried over MgSO, The solvents were removed b 
evaporation and the product was purified by chromatography (silica gel 500 g; eluted with hexane:ethy. 
acetate 3:1). Yield: 62.9g. 1 H NMR (400 MHz. DMSO-D6) 5 ppm 1.28 - I^ K m) £ ( M, 
Jt=12 38 Hz) 1 .65-1 .72 (4 H, m) 1 .72 - 1 .83 (1 1 H. m) 1 .93-2.01 (1 H. m) 2.02 - 2.13 (1 H, m) 3.22 - 3.29 (1 
H, m) 3^5 - 3.85 (1 H. m) 4.17 - 4.25 (1 H, m) 7.62 (1 H, d, ^7.58 Hz); LCMS (M + 1): 349. 
Preo (6b) : N-2-adamantyl-D-prolinamide 




fert -Butyl-(2«)-2-[(2-adam^ (62.9 g. 180 mmol) ,n 

CH a C, 2 (400 mL) was cooled to a temperature of about 8 °C and a solution of hydrogen chlonde (20.0 g 
540 mmol) in diethyl ether (700 mL) was added. The resultant clear solution was stirred at tempera .ture of 
about 20 -C for 2 days. The precipitated solid was filtered, washed with CH^EfeO at a rate of 1. 1 w,th 
to mL and dried at 40 °C to give the desired product as a white solid (46.2 g). H NMR (400 MHz. 
CHLOROFORM-D) 8 ppm 1.51 (2 H. d. ^-12.63 Hz) 1.69 (2 H. s) 1.74 - 2.01 ,(13 >H. "«*»-^"* 
m) 3.22 (2 H, ddd. JM7.62, 1 1.43, 6.06 Hz) 3.87 (1 H, d. ^6.82 Hz) 4.19 - 4.27 (1 H. m) 8.29 - 8.37 (1 H. 
m) 8.47 (1 H. s) 9.36 (1 H. s); LCMS (M+1): 249. 
Example 9 : N-1-adamantyl-1-(cyclohexylmethyl)-D-prolinamIde 
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To a solution of N-1 -adamantyl-D-prolinamide (300 mg, 0.828 mmol) in DMF (2 mL) was added 
TEA (577 nU 4.14 mmol) followed by cyclohexylmethyl bromide (229 \±, 1.66 mmol). The resultant 
solution was subjected to microwave conditions for 20 minutes at 100 °C. The reaction mixture was 
diluted with MTBE (200 mL). The organic solution was washed with saturated NaHC0 3 (three times with 
20 mL), brine (20 mL), dried (MgSO*), filtered, and concentrated in vacuo. To a solution of the residue in 
MeOH (5 mL), cooled to a temperature of about 0 'C to about 5 °C was added HCI (1 M in diethyl ether, 3 
mL). The resultant solution was stirred for 30 minutes then concentrated In vacuo. The residue was 
triturated with diethyl ether to afford the title compound as the HCI salt (95 mg, 31% yield). 
Prep Qa) : tert.butyl-(2n)-2-[(1-adamantylamlno)carbonyqpyrrolidine-1-carboxylate 

N-(fert-butoxycarbonyl)-D-proline (1.00g, 5.65 mmol), EDC (982 mg. 5.12 mmol), HOBt (692 mg. 
5 12 mmol), DMAP (28 mg, 0.23 mmol), and 1-adamanyl amine (1.06 g, 6.98 mmol) were charged .nto a 
round bottom flask. CH 2 CI 2 (25 mL) was added to dissolve the reagents followed by NMM (1 .02 mU 9.3 
mL) The resultant solution was stirred at temperature of about 20 'C overnight. The solution was 
concentrated in vacuo and the residue was partitioned between EtOAc (400 mL) and 0.5 N HC. (40 mL). 
The organic layer was separated and washed with 0.5 N HCI (40 mL), brine (40 mL), saturated NaHCC- 3 
(twice with 40 mL), brine (40 mL), dried (MgSO,). filtered, and concentrated in vacuo. The residue was 
purified by flash chromatography eluting with hexanes/EtOAc (5-50%) to afford the title compound (1 .7g 
105% yield). 1 H NMR (400 MHz, DMSO-D6) 5 ppm 1.32 - 1.39 (10 H, m) 1.56 - 1.64 (6 H, m) 1.66 - 1.80 
(3 H. m) 1 87 - 1.94 (6 H, s) 1.96 - 2.07 (4 H. m) 3.20 - 3.28 (1 H. m) 3.94 - 4.05 (1 H, m) 7.21 (1 H, s); 
LCMS (M+1): 349. 

Prep (9b) : N-1-adamantyl-D-prolinamide 



To a solution of tert -butyl-(2fl)-2-[(1-adamantylamino)carbonyl]pyrrolidine-1-carboxylate. (1.64g 
4.71 mmol) in CH a CI 2 (5 mL) was added TFA (5 mL). The resultant solution was stirred at a temperature 
of about 20 -C for 3 hours. The reaction mixture was concentrated In vacuo. The residue was ^eotroped 
with toluene then triturated with diethyl ether to afford the title compound as the TFA salt (2.25 g). H 
NMR (400 MHz, CHLOROFORM-D) 5 ppm 1.60 - 1.70 (6 H, m) 1.94 - 2.01 (8 H, m) 2.05 (3 H, s) 2.34 - 
2 45 (1 H, m) 3.38 (2 H, t, J^6.44 Hz) 4.52 (1 H. dd, ^=7.83, 5.81 Hz) 7.35 (1 H. s); LCMS (M+1): 249. 



Method B 



Example 11 : (3fl)-N-cyclohexyl-4^cyclohexylmethyl)-W-methylniorpholIne^-carboxamlde 
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(R)-4-Boc-Morpholine-3-carboxylic acid (508.7mg, 2.2 mmol) was reacted with 
N-Methylcyclohexylamine (249mg) in a 1 :1 ratio at a temperature of about 20 'C overnight in the presence 
of 1 2 eqv of HATU (0-(7-A Z abenzotria Z d-1-y1)-N,N,N\N'-tetramethyiuronlum hexafluorophosphate) and 

I 2 eqv of TEA (Trimethylamine) using NMP (4-Methylmorpholine) as the solvent The reaction was 
worked up using EtOAc and H z O. The EtOAc layer was dried with Na a S0 4 , concentrated, and purified by 
normal phase (using Biotage column) using EtOAc and Hexane. The intermediate was deprotected using 

II TFAMethylene chloride overnight. The solvent was evaporated and the crude product was washed 
three times with n-Heptane. The crude material was then reacted with 1 eqv (296.1mg) of 
cyciohexanecarboxaldehyde in the presence of 2.4 eqv of NaHB(OAc) 3 with CH 3 CN as solvent and 
allowed to stir overnight. The reaction was then concentrated to dryness and worked up usmg EtOAc 
and H 2 0. The EtOAc layer was dried using Na.SO, concentrated, and purified using reverse phase (wrth 
0 1%HOAc in H a O and CH 3 CN as buffer/solvent). The purified product was a syrup (638.8mg, 90% yeld). 
Example 28: (4fl)-N-2-adamantyl-1-cyclopentylmethyl-4-hydroxy-D-proHnamide 



20 



25 





To a solution of ( 4 R)-N-2-adamantyl-4-hydroxy-D-prolinamide (100 mg, 0.264 mmol), coded to a 
temperature of about 0 "C to about 5 "C in MeOH (5 mL) was added cyclopentyla.dehyde (52 mg. 0.529 
mmol) foliowed by NaCNBH 3 (18 mg, 0.29 mmol). The solution was stirred for 30 m.nutes at a 
Temp Ire of about 0 'C to about 5 °C. then at a temperature of about 20 'C overnight. The reacfon 
Tire was concentrated In vacuo and the residue was dissoWed in EtOAc (100 ^ Tne organ, 
solution was washed with saturated NaHCO. (tw.e with 15 mL), brine (15 mL) dned ^gSO, ,t red 
and concentrated In vacuo. The product was purified by flash chromatography elutng wrth CH 2 C^MeOH 
(0-7%) to afford the title compound as a foamy solid (81 mg. 88%). K#wulnh , 
PreP r28a> : ,ert-buty.-(2a4^2-[^ 

BOO 

M 

HO 

To a solution of (4R)-1-( f e rt -butoxycarbonyl)-4-hydroxy-D-proline (2.5 g. 10.8 mmol) in DMF (50 
mL) was added 2-adamantyl amine hydrochloride (2.13 g. 1 1 A mmol). To the mixture was added HATU 
(4 32 11 4 mmol) followed by triethylamine (4.52 mL, 32.4 mmol). The reaction m.xture was stirred 
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overnight at a temperature of about 20 -C and filtered. The mother liquor was diluted with 2:1 
EtOAc:benzene (750 mL) and washed with 0.5 N HCI (twice with 70 mL), brine (70 mL), saturated 
NaHCOs (twice with 70 mL), brine (70 mL), dried (MgS0 4 ), filtered, and concentrated in vacuo. The 
product was purified by flash chromotagraphy eluting with hexanes/EtOAc (25%) followed by a second 
column eluting with CHClg/MeOH (2%) to afford the title compound (4.04 g, 103%). 1 H NMR (400 MHz, 
MeOD) 8 ppm 1 .39 - 1 .48 (m, 9 H) 1 .63 (d, J=12.88 Hz, 2 H) 1 .78 (s, 2 H) 1 .80 - 1 .91 (m, 8 H) 1 .92 - 2.02 
(m, 3 H) 2.28 - 2.50 (m, 1 H) 3.50 (d, J=3.79 Hz, 2 H) 3.95 (s. 1 H) 4.26 (s, 1 H) 4.32 (td, J=5.31, 2.53 Hz, 
1H). 

Prep (28b): (4/fl-N-2-adamantyl-4-hydroxy-D-prolinamide 



10 



15 



20 



25 



30 




To a solution of tert-butyl-(2fl,4fl)-2-[(2-adamantylamino)carbonyl]-4-hydroxypyrrolidine-1- 
carboxylate (4.04 g. 11.1 mmol), cooled to a temperature of about 0 'C to about 5 °C in CH 2 CI 2 (25 mL) 
was added trifluoroacetic acid (25 mL, 395 mmol). The resultant solution was warmed to a temperature of 
about 20 'C and stirred overnight. The reaction mixture was concentrated, azeotroped with toluene (three 
times) then triturated with diethyl ether to afford the title compound as a white solid (3.37 g, 80%). H 
NMR ^400 MHz, MeOD) 6 ppm 1.66 (d. J=12.88 Hz, 2 H) 1.80 (s. 2 H) 1.82 - 2.03 (m, 10 H) 2.04 - 2.10 
(m, 1 H) 2.63 (ddd, J=14.02, 10.11, 4.93 Hz, 1 H) 3.33 - 3.40 (m, 2 H) 4.02 (s, 1 H) 4.34 (dd, J=10.23. 
4.93 Hz, 1 H) 4.50 (tt, J=4.52, 2.31 Hz, 1 H). 



Method C 



Example 18 : N-2-adamantyl-1 -acetyl-D-prolinamide 




To solution of N-2-adamantyl-D-prolinamide (250 mg, 1.00 mmol) in THF (4 mL) was added 
triethylamine (702 nL, 5.03 mmol). followed by acetyl chloride (358 uL, 5.03 mmol). The exotherm was 
controlled using an ice-water bath. The reaction mixture turned from a colorless solution to cloudy orange 
mixture After 1 hour, the mixture was diluted with EtOAc (100 mL). washed with 0.5 N HCI (10 mL), bnne 
(10 mL) saturated NaHCOa (10 mL). brine (10 mL), dried (MgS0 4 ). filtered and concentrated in vacuo. 
The product was purified by flask chromatography eluting with hexanes/EtOAc (5-60%), followed by a 
second column eluting with CHCI3/ MeOH (0-4%) to afford the title compound (96 mg, 33%). 



Method D 



Example 47 : (4R)-N-2-adamanty|.4.h y droxy-1-[(1-methylplperidin-4-yl)methyl]-l>prolinamlde 
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To a solution containing (4fl)-A/-2-adamantyl-4-hydroxy-1-(piperidin-4-ylmethyl)-D-prolinamide 
(200 mg, 0.42 mmol) in anhydrous THF (2.0 mL), CHCI, (3.5 mL), DMAC (0.5 mL), molecular sieves was 
added formaldehyde 37% solution (0. 31 3 mL) and formic acid (0.1 5 mL) at a temperature of about 20 
After stirring at 70 °C for 16 hours, the reaction solvents were removed under reduced pressure. The 
resulting residue was diluted with EtOAc and washed with saturated NaHCO a . The aqueous layer was 
extracted with EtOAc. The combined organic extracts were dried with I^CO. and filtered. The solvents 
were removed under reduced pressure and the resulting residue was purified using high performance 
flash chromatography eluted with 10% 7N NH 3 in MeOH in EtOAc to give desired product (90 mg, 57 %). 
Prep (47a) : fert-butyl 4-({(2fl,4fl)-2-[(2-adamantylamlno)carbonyl]-4-hydroxypyrrolidln-1- 
yl}methyl)piperldine-1-carboxy1ate 



0 



H 3 C CH 3 



25 



A solution of (4fl)-N-2-adamantyl-4-hydroxy-D-prolinamide.TFA salt (100 mg, 1.06 mmol). 
molecular sieves, and i-Boc-4-piperidinecarboxa.dehyde (451 mg. 2.11 mmol) in methanol (4.5 mL) was 
stirred at a temperature of about 20 'C for 10 minutes. Then to this solution, sodiumcyanoborohydr.de 
(199 3 mg. 3.17 mmol) was added. After stirring the mixture for 16 hours the reaction mixture was 
quenched with water and the soivent was removed under reduced pressure. The reaction resid ue .was 
diluted with EtOAc and water. The layers were separated. After being dried with K.CO, and filtered. Jhe 
organic solvents were removed under reduced pressure and the resulting residue was purified usmg high 
performance flash chromatography eluted with 40% acetone in hexane to give desired product (430 mg. 

88%). . . 

Prepc4 7b): (4fl).^2.adamantyM-hydroxy-1-(piperidin-4-ylmethyl)-D-proHnamide 

To fert-butyl 4. ({ (2fl l 4f7)-2-[(2-adamantylamino)carbonylH-hydroxypyrrolidin-1- 

yl}methyl)piperidine-1-carboxyiate (420 mg. 0.91 mmol) in CHaCI, (10 mL). TFA (1.5 mL) was added at a 
temperature of about 20 "C. After stirring at a temperature of about 20 'C for 16 hours, the react™ 
mixture was concentrated under reduced pressure. The resulting residue was triturated with EtOAc to 
give the desired product as a white solid 400 mg. 

Example 42 ; (4fl)-/^ycJohexyl-4-hydrox y -1-[(1-methylpiperldln-4-yl)methyl]-D-prolinamide 
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HO 

To a solution of (4^-/^cyclohexyM-hydroxy-1-{piperidin-4-ylmethyl)-D-prolinamide (225 mg, 
0.555 mmol) in 5:1 THF:chloroform, formic acid (170 uL, 4.44 mmol) and formaldehyde (37% in water, 
330 uL, 4.44 mmol) were added. The resulting solution was refluxed for 4 hours then cooled to a 
temperature of about 20 'C, diluted with ethyl acetate (125 mL). washed with saturated sodium carbonate 
(20 mL). brine (20 mL), dried (MgS0 4 ), filtered and concentrated in vacuo. The residue was purified by 
flash chromatography eluting with ethyl acetatey7 N methanolic ammonia (10%) to afford the title 
compound (75 mg, 42% over two steps). 

Preo (42a) : teft-butyl(2/7,4fl)-2-[(cyclohexylamino)carbonyl]-4-hydroxypyrrolidine-1-carboxylate 



Boc q 



HO 

To a solution of (4fl)-1-(fert-butoxycarbonyl)-4-hydroxy-D-proline (2.00 g, 8.66 mmol) In DMF (40 
mL) was added cyclohexylamine (1.04 mL, 9.09 mmol), HATU (3.46 g, 9.09 mmol). then triethyiamine 
(2 41 mL, 17.3 mmol). The resulting solution was stirred at a temperature of about 20 'C overnight then 
diluted with 2:1 ethyl acetate:benzene (400 mL). The organic solution was washed with 0.5 N HCI (twice 
with 50 mL), brine (40 mL). saturated NaHCOa (twice with 40 mL), brine (50 mL). dried (MgSO«), filtered, 
and concentrated In vacuo. The crude product was purified by flash chromatography eluting with 
hexanes/acetone (15-45%) to afford the title compound as a white solid (2.32 g. 86%). 1H NMR (400 
MHz, MeOD) 5 ppm 1.18 - 1.30 (m, 3 H) 1.31 - 1.39 (m. 2 H) 1.43 (s, 9 H) 1.58 - 1.67 (m, ^11.12 Hz, 1 
H) 1 71 - 1 78 (m, JM1.12 Hz, 2 H) 1.81 - 1.93 (m, 3 H) 2.33 - 2.45 (m, 1 H) 3.41 - 3.46 (m. 1 H) 3.51 - 
3.56 (m. 1 H) 3.60 - 3.68 (m. 1 H) 4.12 - 4.19 (m. 1 H) 4.27 (ddd. J=7.58. 4.93, 2.91 Hz. 1 H). LC-MS 
(APCI+) m/z213.2 (M+H) + ; fe=2.967 min. 
Prep (42b) : (4fl)-N^yclohexyl-4-hydroxy-D-prolinamide 



HO 



To a solution of ferf-butyl (2n.4fl)-2-[(cyclohexylamino)carbonylH-hydroxypyrrolidine-1- 
carboxylate (2.27 g, 7.27 mmol) in dichloromethane (20 mL), cooled to a temperature of about 0 *C to 
about 5 °C was added trifluoroacetic acid (20 mL, 260 mmol). The resulting solution was stirred at a 
temperature of about 20 'C overnight then concentrated. The residue was azeotroped with toluene (three 
times with 30 mL) then triturated with diethyl ether to afford the title compound as the trifluoroacetate salt 
(2.35 g, 99%). 1H NMR (400 MHz, MeOD) 8 ppm 1.18 - 1.29 (m, 3 H) 1.31 - 1.42 (m, 2 H) 1.61 - 1.68 (m, 
1 H) 1.72 - 1.80 (m, 2 H) 1.85 - 1.92 (m. J=10.86 Hz. 2 H) 2.04 - 2.10 (m, J=13.93, 4.45, 2.18, 2.18 Hz. 1 
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H) 2.52 - 2.60 (m, 1 H) 3.33 - 3.36 (m. ^=1-77 Hz, 1 H) 3.63 - 3.73 (m, 2 H) 4.22 (dd, J=10.11, 4.80 Hz, 1 

H) 4.49 (tt, Jb4.42, 2.27 Hz, 1 H). LC-MS (APCI+) m/z 213.2 (M+H) + ; f R =0.804 min. 

Preo (42c) : te rt-butyl4-({(2/?,4fl)-2-[(cyclohexylamino)carbonyn-4-hydroxypyrrolidin-1. 

yl}methyl)plperldlne-1-cartooxylate 



To a solution of (4fl)-/^cyclohexyl-4-hydrox y -D-prolinamide (250 mg, 0.766 mmol) in methanol 
(10 mL) was added l-Boc-4-piperidinecarboxaldehyde (180 mg, 0.843 mmol) followed by NaCNBH 3 (53 
mg 0 843 mmol). The resulting solution was stirred at a temperature of about 20 "C overnight then 
concentrated In vacuo. The residue was dissolved in ethyl acetate (200 mL), washed with saturated 
NaHC0 3 (twice with 20 mL), brine (20 mL), dried (MgS0 4 ), filtered and concentrated in vacuo. The crude 
product was purified by flash chromatography eluting with hexanes/ethyl acetate (25-55%) then 
dichloromethane/methano. (10%) to afford the title compound as a white solid (227 mg. 72%). 1H NMR 
(400 MHz, MeOD) 8 ppm 0.98 - 1.08 (m. 2 H) 1.19 - 1.31 (m. 3 H) 1.32 - 1.39 (m, 2 H) 1.39 - 1.46 (s. 9 H) 
1.59 - 1.67 (m, J.3.54 Hz, 2 H) 1.67 - 1.78 (m, 4 H) 1.80 - 1.88 (m, ^10.86 Hz, 2 H) 1 .98 - 2.0S(rn 
JM1.37 Hz. 1 H) 2.30 - 2.39 (m, 2 H) 2.39 - 2.47 (m. 2 H) 2.75 (s. 2 H) 2.94 (dd. ^=10.61. 4.80 Hz .1 H 
3.14 (d, ^9.85 Hz, 1 H) 3.57 - 3.68 (m, 1 H) 4.06 (t. J=13.64 Hz, 2 H) 4.24 - 4.32 (m, ^=3.92, 3.92 Hz, 1 
H) LC-MS (APCI+) m/z 41 0.3 (M+H) + ; f R =3.021 min. 

Prep,42dV . (4fl)-Af-cyclohexyl-4-hydroxy-1-(piperidin-4-ylmethyl)-D-prolinamide 



HO 

20 To a solution of tert-butyl 4-({(2H,4^-2-[(cyc^ 

y0methy.)piper,d.ne-1-carboxy.ate (227 mg. 0.555 mmol) in dich.oromethane oooled a 

tlpelure of about 0 'C to about 5 °C. was added trif.uoroace«c acid (1 .5 mL. 19 mmo.) The resultng 
solution was stirred at a temperature of about 20 "C for 30 minutes then concentrated „ vacua The 
residue was azeotroped with toluene three times, then diethyl ether twice to afford the trtle compound as 

25 the trifluoroacetate salt, which was used without further purification. 

1H NMR (400 MHZ, MeOD) 8 ppm 1.22 - 1.33 (m, 4 H) 1.34 - 1.39 (m. 2 H) 1.44 - 1 55 (m H) 1.62^ 
1.69 (m. 1 H) 1.73 - 1.82 (m. 2 H) 1.85 - 1.92 (m. 2 H) 1.99 - 2.07 (m, 1 H) 2.09 - 2,5 (m 2 H) 2. 18- 2.26 
(m 1 H) 2.70 - 2.79 (m. 1 H) 2.97 - 3.06 (m. 2 H) 3.18 (dd. ^6.57, 3.28 Hz, 2 H) 3.40 - 3,47 (m, J=13.64 
Hz' 2 H) 3.65 - 3.73 (m. ^10.61. 10.61. 4.29 Hz, 1 H) 3.77 (d, ^11.62 Hz. 1 H) 4.25 (dd. ^10.23. 4.93 

30 Hz'. 1 H) 4.53 (ddd, J=4.23. 1.96, 1.64 Hz. 1 H). LC-MS (APC1+) m/*310.3 (M+H). 



Method E 
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Example 44 : (3flW*2-adamantyl^^ 

H 3 C. N .CH 3 

To a solution of (3H)-N-2-adamantyl-4-(2-aminoethyl)morpholine-3-carboxamide (137 mg, 0.334 
mmol) in DMF (1.4 mL) and THF (2.0 mL) was added formic acid (103 uL, 2.67 mmol). formaldehyde 
(37% in water, 236 uL, 2.67 mmol) and sA molecular sieves. The resulting mixture was refluxed for 1 
hour cooled to a temperature of about 20 filtered, and concentrated In vacuo. The residue was 
purified by flash chromatography dichloromethanetf N methanol* ammonia (0-7.5%) to afford the trtle 
compound (55 mg, 49%), which was converted to the hydrochloride salt (67 mg). 
PreP (44aV . tert ,butyl(2-{(3fl)-3-[(2-adamantylamino)carbonyl]morpholin-4-yl>ethyl)carbamate 



Boc^ 




To a solution of ^-^-adamantylmorpholine-S-carboxamide (200 mg 0.529 mmol) and tert- 
butyl (2-oxoethy,)carbamate (93 mg. 1 .72 mmol) in methane. (6 mL) was added 3 A molecular sieves (800 
mg) foliowed by NaCNBH 3 (37 mg. 0.528 mmol) in two portions 5 minutes apart. The resuUmg mlxtu re 
was stirred at a temperature of about 20 'C for 6 hours. Additional fert-butyi (2-oxoethy.)carbamate (1 
eqv) and NaCNBH 3 (1 eqv) was added and the reaction mixture was stirred at a temperature of about 20 
' -c or 2 5 days then heated to 50 °C and stirred for 7 hours. Additional fert-buty. (2-oxoethyl)carbamate 
(0 5 eoy) NaBCNHa (0.5 eqv). and molecular sieves (400 mg) were added and the mixture was stirred for 
0 Overnight. The reason mixture was cooled to a temperature of about 20 - C and fi«erec through 
Celite®. The mother liquor was concentrated and the residue was partitioned between e%. aceta e (100 
mL ) and saturated NaHC0 3 (1 5 mL). The organic layer was separated and washed w,th brine (15 mL) 
dried (MgSO,),. filtered, and concentrated in vacuo. The crude product was purified by flash 
chromatography eluting with dichloromethane/acetone (0-30,0) to afford the 

63%). 1H NMR (400 MHz, MeOD) 8 ppm 1.43 (s. 9 H) 1.62 - 1.71 (m. ^10.86. 10.86 Hz. 2 H 179 ^2 
H) 1 82 - 1.89 (m. 6 H) 1 .90 - 1.96 (m, 4 H) 2.24 - 2.33 (m. 2 H) 2.64 (dt. ^12.63. 7.58 Hz. H 2.99 - 
3 08 (m. 2 H) 3.20 (dd. ^7.83. 5.31 Hz. 2 H) 3.51 - 3.54 (m. 1 H) 3.62 (td. J.11.0B. 2.40 Hz. 1 H) 3.79 - 
3 86 (m. 2 H) 3.95 (s. 1 H); LC-MS (APCI+) m/z 408.3 (M+H); f„ = 3.630 min. 
p renf4 4b> : ( 3 fl)-^2-adamanryl-4.(2.amInoethyl)morpholine-3-carboxam.de 

NH 2 

c 

To a solution of fart-butyl ( 2 - { (3^3-[(2-adamanty^ 
(136 mg. 0.334 mmol) in dichloromethane (3 mL). cooled to a temperature of about 0 'C to about 5 C. 
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was added HCI (4 N in dioxane, 833 uL, 3.34 mmol). The solution was warmed to a temperature of about 
20 *C and after 3 hours the solids were filtered to give the title compound as the hydrochloride salt (137 
mg, 100%). 1 H NMR (400 MHz, MeOD) 6 ppm 1 .63 - 1 .70 (m, 2 H) 1 .80 (s, 3 H) 1 .83 - 1 .88 (m, 3 H) 1 .89 
- 1.93 (m. J=5.31, 2.27 Hz. 3 H) 1.93 - 1.97 (m. 2 H) 2.01 (d, ^13.14 Hz, 1 H) 3.35 - 3.44 (m, 4 H) 3.64 - 
3.75 (m, 3 H) 3.82 - 3.90 (m, 1 H) 4.03 - 4.1 1 (m, 2 H) 4.20 - 4.26 (m, 2 H) 8.55 (d, J=6.82 Hz, 1 H). LC- 
MS (APCI+) m/z 308.3 (M+H); f H = 2.323 min. 

Method F 

Example 45 : N-2-adamantyl-4-amino-1-(cyclopentylmethyl)-D-prolinamide 



10 



15 



20 
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A suspension of A/-2-adamantyl-1-(cyclopentylmethyl)-4-(hydroxyimino)-D-prolinamide (40 mg, 
011 mmol) in methanol (1 mL), concentrated aqueous ammonia (0.02 mL), and Ra/Ni was shaken with 
hydrogen. After two hours, the reaction mixture was filtered through a Celite® pad. The filtered cake was 
washed with methanol (three times with 3 mL). The solvents were removed under reduced pressure and 
the resulting residue was using reversed phase Kromasil* CIS. 0.05% TFA In water and acetonitrile to 
provide the titled product as a TFA salt (7.4 mg). 

Preo (45a) : /v-2-adarnarrtyl-1-(cyclopentylmethyl)-4-oxo-D-prolinamide 

To a solution of oxalyl chloride (0.35 mL. 3.98 mmol) in methylene chloride (4 mL) was added 
DMSO (1.41 mL. 19.9 mmol) at -78 "C drop-wise. After stirring for 25 minutes, to the reaction mixture, a 
solution of (4R)-/V-2-adamantyl-1-(cyc.o P enty.methy.)-4-hydroxy-D-prolinamide (230 mg. 0.664 mmol) m 
methyiene chloride (2.5 mL) was added drop-wise. After stirring the reaction at -78°C for 25 minutes, the 
reaction mixture was quenched with TEA (0.5 mL. 4.74 mmol). After stirring at a temperature of about 20 
•C for 25 minutes, the reaction suspension was diluted with CH 2 CI 2 (40 mL) and water (15 mL). The 
aqueous layer was extracted with CH 2 C 2 (twice with 15 mL). After dried with MgSO, and filtered the 
organic solvents were removed under reduced pressure and the resulting residue was purified us>ng h,gh 
performance flash chromatography eluted with 50% acetone in hexane to give desired product (100 mg. 
44%). 

Prep( 45b) : NL 2 -adamantyl-1-(cyclopentylmethylh4-(hydroxyimino)-D-prolinamide 

H I f^OH 



30 
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To a solution of hydroxylamine-HCI (40.3 mg, 0.58 mmol) in a mixture of water (0.1 mL) and 
methanol (1.0 mL) was added drop-wise a solution of W-2-adamantyl-1-(cyclopentylmethyi)-4-oxo-D- 
prolinamide (100 mg, 0.29 mmol) in methanol (1.0 mL) and K 2 C0 3 (44.5 mg, 0.32 mmol). After stirring at 
a temperature of about 20 "C for 30 minutes, water (0.1 mL) was added. After stirring at a temperature of 
about 20 *C over night, the reaction mixture was concentrated under reduce pressure. To the resulting 
residue, water (1.0 mL) was added and the suspension was stined at a temperature of about 20 'C for 20 
minutes. The solid was filtered and purified using high performance flash chromatography eluted with 
50% acetone in hexane to give desired product (40 mg, 38%). 

Method G 

Example 87 : H2-Hydroxy-2-methyl-propyl)-pyrrolidine-2-carboxylic acid cyclohexylamlde 

PCH 3 
OH 

A mixture of pynolidine-2-carboxylic acid cyclohexylamlde (500 mg, 1.63 mmol), 1,2-epoxy-2- 
methylpropane (commercially available from Aldrich* 2.5 eqv. 0.36 mL, 4.1 mmol) and triethylamine (3 

15 eqv 0 68 mL, 4.9 mmol) in methanol was stirred at a temperature of about 20 "C for 18 hours. After such 
time the mixture was concentrated In vacuo and portioned between dichloromethane (80 mL) and 
saturated aqueous sodium hydrogen carbonate (80 mL). The organic phase was dried (magnes.um 
sulfate) and purified via flash column chromatography (Si0 2 , dichlromethane.methanol 100:0 - 97:3) to 
return named compound as a clear colorless oil (341 mg, 1 .27mmol, 78% yield). 

20 Prep (87aV . Pyrrolidlne-2-carboxylic acid cyclohexylamlde 



25 



30 



To a solution of Boc-D-proline (commercially available from Aldrich®, 5 g, 23.3 mmol), 
triethylamine (35.0 mmol, 4.5 mL), 0-benzotriazol-1-yl-/V,A/,N',/V'-tetrameth y luronium hexafluorophosphate 
(27 9 mmol, 10.6 g) in dimethylformamide (130 mL) was added cyclohexylamine (ccmmercially avertable 
from Aldrich®, 27.9 mmol, 3.2 mL) at a temperature of about 20 'C. Mixture stirred for 18 hours at a 
temperature of about 20 'C, then concentrated In vacuo. The residue was taken up in ethyl acetate (300 
mL) and washed with sodium hydroxide (0.1 M. 200 mL), water (200 mL). and brine (100 mL) and dned 
over sodium sulfate and concentrated in vacuo. The residue was taken up in dichloromethane (100 mL) to 
which trifluoroacetic acid was added and the mixture stirred for 18 hours at a temperature of about 20 C. 
After such time the mixture was concentrated In vacuo to yield the title compound as a pale yellow oil .n 
quantitative yield. APCI+ 197 [M+H]+ 100%. 



35 
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Example 88 : l-(2-Methoxy-2-methyl-propyl)-pyrrolidine-2-carboxylic acid cyclohexylamide 



~CH 3 

H 3 C'° 



To a solution of i^-Hydroxy^-melhyl-propyD-pyrrolidine-a-oartoxylic acid cyclohexylamide (298 
mg, 1.1 mmol) and lodomethane (2.0 mmol, 0.12 mL) in tetrahydrofuran (15 mL) at a temperature of 
about 0 »C was added sodium hydride (60% dispersion in oil, 89 mg. 2.2 mmol). After 2 hours the mixture 
was allowed to warm to a temperature of about 20 'C. After further 3 hours mixture was concentrated in 
vacuo portioned between dichloromethane (50 mL) and aqueous sodium hydrogen carbonate (50 mL). 
The organic phase was dried over magnesium sulfate and purified via flash column chromatography 
(SiOa, dichloromethane/methanol 0-3%) to yield the title compound as a white solid (75mg, 24% yield). 

Method I 

Example 110 : l-p^Benzyl-methyJ-amlnO-ethyn-pyrroHdine-^carboxyllc acid adamantan-2-ylamide 




To a solution of 2-(Benzyl-methyl-amino)-ethanol (commercially available from Aldrich®, 1 .0 g. 6.0 
mmol), triethylamine (1.5 eqv. 0.7 mL, 9.0 mmol) in dichloromethane at 0 °C was added methanesulfonyl 
chloride (1.5 eqv, 0.7 mL, 9.0 mmol). After 45 minutes the mixture was poured on to cold water (10 mL) 
and extracted with dichloromethane (three times with 50 mL). Combined organic extracts were washed 
with saturated sodium chloride (50 mL) and dried over magnesium sulfate, filtered and concentrated ,n 
vacuo The reside was taken up in acetonitrile (20 mL) to which triethylamine (2 eqv, 12 mmol, 1.6 mL) 
and N-2-adamanty.-D-prolinamide (1 eqv, 2.17g, 6 mmol) was added. The mixture was stirred for 18 
hours at a temperature of about 20 "C and purified via flash column chromatography (S,O z , Ethyl 
acetate/methanol 0-6%) to return title compound as a clear colorless oil (1 .75g, 4.4mmol, 74% yield). 
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Example 111 : 1-(2-Methylamino-ethyl)-pyrrolidine-2-carboxyl1c acid adamantan-2-ylamlde 

H 3 C' N ^H 

1-[2-(Benzyl-methyl-amlno)-ethyl]-pyrrolidine-2-carboxylic acid adamantan-2-ylamide (0.5g, 
1 64mmol) was dissolved in acetic acid (10 mL) to which 10% palladium on carbon (0.13 g) was added. 
The mixture was stirred for 18 hours under an atmosphere of hydrogen gas. After such time the mixture 
was filtered through a pad of Celite* which was then washed with methanol (three times with 20 mL). The 
filtrate was then concentrated to 20 mL and poured onto crushed ice and made basic via the addition of 
ammonium hydroxide (30 mL) and extracted with dichloromethane (five time with 20 mL). The combmed 
organic extracts were washed with brine (50 mL), dried over magnesium sulfate, filtered and concentrated 
in vacuo to return desired product as a foam (452mg, 60% yield). 

Method K 

5 Exaffleteja : Piperidlne-3-carboxylic acid adamantan-2-ylamide 

-NH 



3-(Adamantan-2-ylcarbamoyl)-piperidine-1-carboxylic acid tert-butyl ester (3 g, 8.3 mmol) was 
taken up in dichloromethane (33 mL) to which trifluoroacetic acid (10 mL) was added and the mocture 
• stirred for 18 hours at a temperature of about 20 'C. After such time the mixture was concentrated ,n 
20 vacuo to return the named compound as a white solid in 92% yield. 

Prep (l21a) : 3-(Adamantan-2.ylcarbamoyl)-piperid!ne.1-carboxylic acid tert-butyl ester 



25 



To a solution of N-Boo(S)-nipeicotic acid (CNH Technologies, 5 g. 21 .8 mmol). triethylamine 2.4 
eqv, 52.3 mmol, 7.3 mL), c>benzotriazoM-yl-/v,A/ ( /v',/v'-tetramethyluronium hexafluorophosphate (1* 
eqv 26.2 mmol, 9.95 g) in dlmethylformamide (87 mL) was added 2-aminoadamantane hydrochloride 
(commercially available from Aldrich®, 1.2 eqv, 26.2 mmol, 4.9 g) at a temperature of about 20 C. The 
mixture stirred for 18 hours at a temperature of about 20 'C, then concentrated in vacuo. The res.due was 
taken up in ethyl acetate (300 mL) and washed with saturated sodium hydrogen carbonate (200 mL) and 
brine (100 mL) and dried over sodium sulfate and concentrated in vacuo. The residue was purified v.a 
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flash column chromatography (SiO Zl dichloromethane) to return title compound as an off white solid 
(3.32g, 9.2mmol, 44% yield).APCI+ 363 [M+H]+ 100%. 



Method L 



Example 129 : i-(2-Acetylamino-ethyl)-pyrrolidine-2.carboxylic acid adamantan-2-ylamlde 

H / v 



CH 3 

To a solution of 1-(2-Amino-ethyl)-pyrrolidine-2-carboxylic acid adamantan-2-ylamide 
hydrochloride (100 mg, 0.31 mmol) and triethylamine (0.14 mL, 1 mmol) in dichloromethane (20 mL) was 
added acetyl chloride (0.026 mL, 0.37 mmol). The mixture was stirred at a temperature of about 20 'C for 
18 hours After such time the mixture was washed with aqueous sodium hydrogen carbonate (20 mL), 
dried over magnesium sulfate and purified via flash column chromatography (SO*, 
dichloromethane/methanol 0-10% to yield the title compound as a white foam (63 mg, 0.19 mmol, 51% 

P^'fiart: 1.(2-Amino.ethyl)-pyrror,dine-2-carboxylic acid adamantan-2-ylamide hydrochloride. 



HCI 



To a solution of { 2-[2-(Adamantan-2-ylcarbamoyl)-pyrrolidin-1-yl]-ethyl}-carbamic acid tort-butyl 
^ (1 5g, 3.8 mmol) in dichloromethane (30 mL) was added 4N hydrochloric acid in 1,4-dioxane (20 
mL) Stirred for 4 hours at a temperature of about 20 'C. After such time diethyl ether (50 mL) added and 
stirred for a further 1 hour. White precipitate formed and was filtered and washed with diethyl ether (tw.ce 
with 15 mL) and dried to yield the title compound as a white solid (800 mg. 2.4 mmol. 64% yield). APCl + 
292[M+H] + 100%. 

Prep ,129bl : {2 -t 2 -(Adamantan-2-ylcarbamoyl)-pynro.idin.1-yn-ethyl)-carba m ic add ter^butyl ester 

H / — v 




o H L 



h y rcH 3 

O CH 3 



To a solution of N-2-adamantyl-D-prolinamide (1.5g. 4.2 mmol). N-Boc-2-aminoacetaldehyde 
(commercially available from Aldrich* 1 g, 6.3 mmol) in methane. 20 mL was added 3 A molecuiar sieves 
(500 mg) followed by sodium cycanoborohydride (6.3 mmol, 390 mg) at a temperature of about 20 C. 
The mixture was heated yo 50 -C for 6 hours. After such time the mixture was filtered through a pad of 
Celite® concentrated in vacuo and the residue portioned between dichloromethane (200 mL) and 
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saturated aqueous sodium hydrogen carbonate (150 mL). The organic phase was dried over magnesium 
sulfate and purified via flash column chromatography (Si0 2 , dichloromethane/methanol 0-5%) to yield the 
title compound as a white foam (1 .5g, 3.8mmol, 91% yield). APCI+ 392 [M+Hf 100%. 



Method M 

Example 130 : H2-MethanesuHonylamino-ethyl)-pyrrolidine-2-carboxylic acid adamantan-2-ylamide 



^CH 3 

To a solution of 1-(2-Amino-ethyl)-pyrrolidine-2-carboxylic acid adamantan-2-ylamide 
hydrochloride (100 mg, 0.31 mmol) and triethylamine (0.14 mL, 1 mmol) in dichioromethane (20 mL) was 
added methanesulfonyl chloride (0.029 mL, 0.37 mmol). The mixture was stirred at a temperature of about 
20 'C for 18 hours. After such time the mixture was washed with aqueous sodium hydrogen carbonate (20 
mL) dried over magnesium sulfate and purified via flash column chromatography (SiO z , 
dichloromethane/methanol 0-10% to yield the title compound a white foam (71 mg, 0.19mmol, 51% yield). 

Method N 

Example 172 : N-2-adamantyl-1-(2-piperidin-1-ylethyl)-D-prollnamide: 




To a solution of 2-piperidin-1-yIethanol (129 mg, 1 mmol In 4 mL anhydrous dichloroethane), the 
following reagents were added in the following order triethylamine (0.42 mL, 3 mmol), DMAP (0.08 mL, 
01 mmol. 0.25 M, in dichloroethane), and methanesulfonyl chloride (228 mg, 2 mmol, .n 4 mL 
dichloroethane). After the reaction mixture was stirred at a temperature of about 20 'C for 3 hours, the 
solvent was removed In vacuo, and the residue was subject to the next step without further purif.cat.on. To 
the above residue dissolved in 4 mL anhydrous DMF, the following reagents were added in the followmg 
order Nal (300 mg, 2 mmol), diisopropylethylamine (0.35 mL, 2 mmol), and N-2-adamantyl-D-prolinam.de 
(248 mg, 1 mmol. in 4 mL anhydrous DMF). The reaction mixture was stirred and heated to a temperature 
of about 100 °C for 16 hours. After removing the solvent, the residue was dissolved in 20 mL ethyl 
acetate and extracted with 1M aqueous potassium carbonate (once with 10 mL), and then bnne (once 
with 10 mL). The organic phase was dried over sodium sulfate, concentrated to dryness. The res.due was 
subjected to flash chromatography on silica gel with 5% 7N NH3-MeOH in ethyl acetate to yeild 91 mg of 
the title compound (26% overall). 

Method O 

Example 157 : W-2-adamantyl-l -[(2/?S)-2-(dimethylamlno)propy1]-D-prolinamide 
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.CH 3 
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V 

H 3 C' N "CH 3 

To an ice cold solution of W.2-adamantyl-1-[(2S)-2-hydroxypropyll-D-prolinamide, (306 mg, 
immol) and triethylamine (1.5 mmol, 0.21 mL) in dichloromethane (5 mL) was added methansulfonyl 
chloride (1 .5 mmol, 0.116 mL). After stirring for 15 minutes at 0 °C the reaction mixture was poured onto 
ice-cold water (15 mL) and extracted with dichloromethane (three times with 80 mL). The combined 
organic extracts were washed with brine, dried over magnesium sulfate, filtered and concentrated in 
vacuo This reside was taken up in acetonitrile (5 mL) to which triethylamine (3 mmol. 0.42 mL) and 
dlmethylamine hydrochloride (2 mmol, 163 mg) were added. After 18 hours stirring at a temperature of 
about 20 -C, the mixture was concentrated In vacuo, the residue was taken up in dichloromethane and 
washed with sodium hydrogen carbonate, dried (magnesium sulfate) and purified via flash column 
chromatography (SI0 2 . Ethyl acetate: 7N NHa/MeOH 0 - 10%) to yield the title compound, a clear 
colorless oil (125mg, 0.38mmol. 38% yield) as a 1:1 diastereoisomeric mixture. 

Method P 

Example 167 : ( 2 R).N-2-adan.antyl-1-(cyclopentylmethyl)-4-meth y ipiperazine-2.carboxamide 

CH 3 

In a round bottom flask, ( 2fl).N-2-adamantyl-1-(cyclopentylmethyl)pipera Z ine-2-carboxamide 
(0 20g 0.58 mmol) in CHCI 3 (10 mL) was dissolved, then formaldehyde (0.17 mL, 2.32 mmol at 37% in 
water) and formic acid (0.088 mL, 2.32 mmol) were added and then stirred for 12 hours at a temperature 
of about 20 -C. Next, Na(OAc) 3 BH 4 (0.49 g. 2.32 mmol) was added over 5 minutes and then the mixture 
was stirred for 3 hours. The reaction solution was diluted with EtOAc (50 mL) and partitioned between 
NaHCOa (twice with 30 mL). The organic layer was dried over Na 2 S0 4 and concentrated. The residue was 
purified through silica (100 mL) eluting with hexane:EtOAc (1:1). The purified fractions were collected and 
concentrated. The residue was dissolved in Et z O (10 mL) and 1N HCI in Etf> was added *> generate a 
precipitate. The product was then dried on high vacuum for 12 hours to afford (2R)-N-2-adamantyl-1- 
(cyclopentylmethyl)-4-methylpi P erazine-2-carboxamide as white solid (0.089g, 37.6%). 
Preo (167a) : (2fl)-4-(tert-butoxycarbonyl)-1-(c y clopentylmethyl)piperazine.2-carbox y lic acid 
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^N. CH 3 

° X> 

In a round bottom flask, (2fl)-4-(fert-butoxycarbonyl)piperazine-2-carboxylic acid (1.50 g, 6.52 
mmol) in THF (20 mL) was dissolved, then cyclopentanecarbaldehyde (0.70 mL, 7.62 mmol) with acetic 
acid (1 20 mL) was added and then stirred for 0.5 hours. Next. NaBH(OAc) 3 (2.07 g, 9.77 mmol) was 
added over 5 minutes and then stirred for 12 hours. The mixture was filtered though a cellose filter. The 
mother liquid was concentrated and placed on the high vacuum to afford (2fl)-4-(fert-butoxycarbonyl)-1- 
(cyclo P entylmethy1)piperazine-2-oarboxy.io acid as a white solid (1.98 g, 97.4%). 1H NMR (400 MHz. 
DMSO-de) 8 PP m: 3.48-3.40 (m, 1H), 3.36-3.25 (m. 2H), 3.12-3.00 (m, 2H), 2.28-2.24 (m. 1H), 2.17 (bs, 
1H), 2.08-2.08-2.01 (m. 1H), 1.69-1.59 (m. 2H), 1.55-1.44 (m, 4H), 1.38 (s, 9H), 1.35-1.20 (m, 2H), 1.14- 
1 .06 (m, 1 H). LCMS (ESI): mlz. 31 3.2. 

Preo(167b) : tert-butyl ( 3 R)-3-[(2-adamairtylamlno)carbonyO-4-(cyclopentylmethyl)p.perazine-l- 
carboxylate 

In a flask ( 2 fl)-4-(tert-butoxycarbonyl)-1-(cyclopentylmethyl)piperazine-2-carboxylic acid (1.72 g, 
5 46 mmol) was dissolved in DMF (10 mL), then adamantan-2-amine hydrochloride (1 .22 g, 1 93 mmol) 
was added. Next. DIEA (1.93 mL, 11.84 mmol) and HATU (2.45 g, 6.53 mmol) was added and then 
stirred for 12 hours. The mixture was diluted with EtOAc (50 mL) and partitioned with NaHC0 3 (tw,ce wrth 
30 mL) The organic layer was dried over Na 2 S0 4 and concentrated. The residue was purified through 
silica (100 mL) e.uting with hexane/EtOAc (1:1). The purified fractions were colleted and ^trated. 
The residue was placed on high vacuum for 12 hours to afford tert-butyl (3R)-3-[(2- 
adamanty.amino)carbony1]-4-(cyc.openty.methyD as a whrte foam (0.65 g, 26.8%). 1H I NMF « (400MHz. 
CDCI 3 ) 5 ppm: 7.21 (bs, 1H). 4.04 (d. J = 8.08Hz, 1H). 3.88 (bs, 1H). 3.12-3.03 (m. 2H) 2.82-2.79 (m, 
1H). 2 47 (t J= 11.87Hz. 1H). 2.27-2.07 (m. 3H), 1.91-1.75 (m, 24H), 1.45 (s. 9H). LCMS (ESI): m/z[M + 
H]: 446.2. 

Prep (167c) : (2fl)-N-2-adamantyl-1-(cyclopentylmethyl)piperazine-2-carboxamlde 
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In a flask, ferf-butyl (3R)-3-[(2-adamantylamlno)carbonyl]-4-(cyclopentylmethyl) (0.40g. 0.89 
mmol) was dissolved in CH 2 CI 2 (10 mL) then TFA (10 mL) was added and then stirred for 2 hours. 
Toluene (10 mL) was added to the mixture and then concentrated. The residue was placed in a vacuum 
over for 12 hours at a temperature of 40 °C to afford (2fl)-W-2-adamantyl-1-(cyclopentylmethyl)pi P erazine- 
2-carboxamide as a white foam (0.29g, 96.1%). 1H NMR (400MHz, CDCI 3 ) 6 ppm: 7.83 (d. J = 7.83Hz, 
1H). 4.75 (dd, J = 10.10, 3.80Hz, 1H). 4.08-3.79 (m. 5H), 3.72-3.62 (m, 2H), 3.15 (d. J = 7.33Hz, 1H), 2.28 
(qn, J = 7.83Hz, 1H), 1.98-1.60 (m. 24H), 1.33-1.14 (m, 1H). LCMS (ACPI): mte[M + H]: 346.2. 



Method Q 



Example 170: ^2-Adamantyl-1-{2-[(te^birtoxy M rbony0amino]-2-methylpro P yl)-l>prolinamlde 




-N CH 3 
V_J.*CH 3 

N-2-Adamantyl-D-prolinamide hydrochloride (780 mg, 2.74 mmol, 1.23 eqv) was added in one 
portion to a suspension of tert-buty. ( l.1-dimethyl-2K>xoethyl)carbamate (418 mg. 2.23 mmol, 1 eqv) and 
sod.umcyanoborohydr.de (590 mg, 8.9 mmol, 4.0 eqv) in methanol (15 mL) at O'C. The reaction m,xture 
was warmed to a temperataure of about 24 -C after 5 minutes. After 24 hours, methanol was removed in 
vacuo (at a pressure of about 25 mm Ha). The resulting residue was diluted with saturated aqueous 
ammonium chloride (30 mL) and extracted with dlchloromethane (twice with 15 mL). The organic extracts 
were combined and washed with saturated aqueous sodium ch.oride (20 mL). dried over sodium sulfate, 
tittered, and concentrated. Purification using Biotage (0-5% methanol in dichloromethane followed by 
6-10% methanol in dichloromethane with 1% ammonium hydroxide) yielded the named product as a 
clear colorless oil (82 mg, 9%). 

Method R 

Example 171 : w.2-adamantyl-1-(2-amlno-2-methylpropyl)-D^rolinamide 
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Trifluoroacetic acid (1 mL) was added dropwise to a solution of W-2-adamantyl-H2-[(f©rt- 
butoxycarbonyl)amino]-2-methylpropyl}-D-prolinamide (82 mg, 0.20 mmol, 1 eqv) in dichloromethane (3 
mL) at a temperature of about 24 °C. After 1 h, the reaction mixture was concentrated in vacuo (at a 
pressure of about 25 mm Hg). The resulting residue was purified using a Biotage (0—5.5% methanol in 
dichloromethane with 1% ammonium hydroxide) to yield the named product (58 mg. 93%). 

Analysis and Purification Procedures for Final Products related to Methods S through T 
The crude reaction mixtures were analyzed by HPLC using Analytical Method 1 (LC/MS/UV). 
Prior to purification, all samples were filtered through Whatman* GF/F Unlfilter (#7700-7210). Purification 
of samples was performed by reverse phase HPLC using three different methods (see below). HPLC 
fractions were collected In 23 mL pre-tared tubes and centrifugal evaporated to dryness. Dried product 
was weighed and dissolved In DMSO; Products were then analyzed using Analytical Method 2 
(LC/MS/UV/ELSD) and submitted for screening. 
Analytical LCMS Method 1 (Pre-purification) 

Column: Peeke Scientific Hl-Q C-18, 50 x 4.6 mm. 5 nm. Eluent A: Water with 0.05% TFA. Eluent 
B: Acetonitrile with 0.05% TFA. Gradient: linear gradient of 0-100% B in 3.0 min, then 100% B for 0.5 min. 
then 100-0% B in 0.25 min, hold 100% A for 0.75 min, Flow: 2.25 mL/mln. Column Temperature: 25 "C. 
Injection Amount: 15 uL of a 286 nM crude solution in methanol/DMSO/water 90/5/5. UV Detection: 260 
and 21 0 nm, Mass Spectrometry: APCI . positive mode, mass scan range 1 1 1 .6-1 000 amu. 
Analytical LCMS Method 2 (Post-purification) 

Column: Peeke Scientific Hl-Q C-18, 50 x 4.6 mm, 5 nm, Eluent A: Water with 0.05% TFA, Eluent 
B- Acetonitrile with 0.05% TFA, Gradient: linear gradient of 0-100% B in 1.75 min, then 100% B for 0.35 
min, then 100-50% B for 0.5 min, Flow: 3.00 mL/mln, Column Temperature: 25 °C, Injection Amount: 15 
UL of a 300 mM solution in methanol/DMSO 99/1, UV Detection: 260 nm, Mass Spectrometry: APCI, 
positive mode, mass scan range 100-1000 amu, ELSD: gain=9, temp 40 °C, nitrogen pressure 3.5 bar. 
Preparative LC Method 1 (Gilson) 

Column: Peeke Scientific® Hl-Q C18, 50 mm X 20 mm, 5 mm. Eluent A: 0.05% TFA in Water. 
Eluent B- 0.05% TFA in Acetonitrile. Pre-lnject Equilibration: 0.50 min, Post-inject Hold: 0.16 m.n, 
Gradient: 0-100% B in 2.55 min, then ramp 100% back to 0% in 0.09 min, Flow: 50.0 mL/min, Column 
Temp: Ambient. Injection Amount: 1200 nL of filtered crude reaction mixture in DMSO. Detection: UV at 
210nmor260nm. 

Preparative LC Method 2 (Dionex) . 

Column: Peeke Scientific® Hl-Q C18, 50 mm X 20 mm. 5 urn, Eluent A: 0.05% TFA in Water, 
Eluent B- 0 05% TFA in Acetonitrile, Pre-inject Equilibration: 1.53 min, Post-inject Hold: 0.01 m.n, 
Gradient- 0-100% B in 5.1 min. hold 100% B for 1.5 min, then ramp 100% back to 0% B in 0.25 min, Flow: 
25.0 mUmin, Column Temp: Ambient, Injection Amount 1200 uL of filtered crude reaction mixture ,n 
DMSO. Detection: UV at 220, 240, 260 and 280 nm, collection triggered at 220 nm. 
Preparative LC Method 3 (Waters) 

Column: Peeke Scientific® Hl-Q C18, 50mm X 20 mm. 5 nm, Eluent A: 0.05% TFA in Water, 
Eluent B: 0.05% TFA in Acetonitrile, Pre-inject Equilibration: 1.0 min, Post-inject Hold: 1.00 min, Gradient: 
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Hold 5%B for 1.0 mln, then ramp 5%-90% B over 2.55 min, hold 90% B for 0.2 min, then ramp 90% back 
to 5% B in 0.10 min, Flow: 50.0 mL/mln. Column Temp: Ambient, Injection Amount: 1200 pL of filtered 
crude reaction mixture In DMSO, Detection: ESI-MS positive mode, 120-1000 amu. 

5 General Method S 

Ror O HATU BOC O H 9 

Y 7 
Reactant A Reactant B 

The Boc-protected amino acid (Reactant A, 400 pL, 0.1 mmol. 1.00 eq, 0.25 M in anhydrous 
10 DMF), the amine (Reactant B, 40 P pL, 0.1 mmol, 1.00 eqv. 0.25 M in anhydrous DMF), HATU (20Q pL, 
0 103 mmol 1.03 eqv, 0.52 M In anhydrous DMF), and TEA (42 pL, 0.3 mmol, 3.0 eqv) were added to a 
well of a 2 mL deep-well plate. The plate was sealed with a Teflon/Silicone-lied plate vice and heated in 
an oven at 60 °C for 16 h. The solvent was evaporated and TFA (250 pL. 3.2 mmol, 32 eqv) was added to 
the residue. The plate was sealed with the Teflon/Silicone-lied plate vice and vortexed at temperature of 
15 about 20 'C for 5 hours. The TFA was evaporated and the residue was dissolved In a m.xture of 
EtOAc/EtOH/30% aq. ammonia (2:2:1). The plate was sealed with the plate vice and vortexed until the 
residue was dissolved. The solvent was evaporated and the residue was dissolved in DMSO (1 .325 mL) 
containing 0.01% BHT to yield a 0.714 M solution. The solution was injected into an automated HPLC 
system for purification. The solvent of the product containing fraction was evaporated, the residue 
20 dissolved In DMSO, analyzed, and submitted for screening. 

General Method T 

1 • R 3b 

H 0 R aa R 3b R 38 -/ O 

Boc O r2 -N. r1 Boc O h V , Reactant C ,N^A N ,R 1 

.N^A OH Reactant B ,N- V J V R - x "T *f < T t> 

U \J t V NaBH(OAc)3 \J 



25 



30 



Y HATU T 

Reactant A 



The Boc protected amino acid (Reactant A, 320 pL, 80 pmol. 1.00 eq, 0.25 M in anhydrous 
DMF) TEA (8Q pL, 16Q pmol, 2.00 eq, 2 M solution in anhydrous DMF), the amine (Reactant B, 32P pL, 
8Q pinol 1.00 eqv, 0.25 M solution in anhydrous DMF), and HATU (320 pL, 8Q pmol, 1.00 eqv, 0.25 M In 
anhydrous DMF) are added to a 13 X 100 mm test tube. The test tube was sealed and vortexed at a 
temperature of about 20 ' C overnight (over 20 hours). The solvent was evaporated, the resndue was 
dissolved in DCE (1600 pL) and the resulting solution was washed with 5% aq. MaHCOs (105Q pL) and 
water (1050 pL). The aq. phase was re-extraced with DCE (1050. pL) and the organic phases were 
combined. The solvent was evaporated. TFA (425 pL. 1 .7 mmol, 21 eq, 4 M in DCE) was added and the 
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reaction was vortexed for at least 24 h at a temperature of about 20 'C. The solvent and excess TFA was 
evaporated. DMF (105 ^L) and DIPEA (10.5 \iL) were added and the test tube was vortexed for 1 h at a 
temperature of about 20 The aldehyde (Reactant C, 32Q\iL, 8Q nmol, 1.00 eq, 0.25 M in DCE) and 
NaBH(OAc) 3 (1050 \lL, 263 P-mol, 3.28 eq, 0.25 M suspension in DCE) were added. The test tube was 
sealed and vortexed for over 20 hours at a temperature of about 20 - C. The reaction mixture was washed 
with NH 3 (1350 ^L, 10% in water), the aq. NH 3 was re-extracted with DCE (105Q the organic phases 
were combined, and the solvent evaporated. The solvent was evaporated and the residue was dissolved 
in DMSO containing 0.01% BHT to yield a 0.0575 M solution. The solution was injected into an automated 
HPLC system for purification. The solvent of the product containing fraction was evaporated, the residue 
dissolved in DMSO, analyzed, and submitted for screening. 

Synthesis Procedures for non-commercial Starting Materials 
Synthesis of endo and exo-2-[tert-butoxycarbonyl)-2.azabicyclo [2.2.1 ]heptane-3-carboxylic acid 



1)H 2 /Pd 



ft UHaCI J^^COaEt BQC 2°> 



COOEt A-^N tOOH 

BOC . BOC 



} + Y^a ^tHC ^ > 

A H Diasteromers\ 1) H 2 /Pd 

\ v coca -U0H K, 



.COOH 



BOC BOC 

Freshly distilled cyolopentadiene (1 atm, 41 °C, 40 cm Vigrox column, 16.5 g), saturated aq. 
ammonia chloride (800 mL) and ethyl glyoxylate (75 mL, 50% in toluene) were vigorously stirred overnight 
at a temperature of about 20 "0. The acidic mixture was extracted twice with hexanes/ether 3:1 and then 
treated with 50% NaOH until a pH of 9 to 11 was reached. The now basic mixture was extracted with, 
ether (3 times) and the combined extracts were dried over MgS0 4 . filtered, and concentrated to yield a 
yellow oil (-38 g) that was used directly in the next step. The crude intermediate was dissolved in THF 
(200 mL) and TEA (15 mL). In portions, (BOC) 2 0 (55 g) was added. The reaction was exotherm and 
developed C0 2 . The mixture was stirred overnight at a temperature of about 20 -C. The solvent was 
evaporated, the residue was dissolved in hexanes/EtOAc 1:1 and washed with water (twice). The organ.c 
phase was dried over MgSO«, filtered, and concentrated. The endo and exo isomers were separated by 
column chromatography using 15 to 25% EtOAc in hexanes. The mixed fractions were repurified by 
column chromatography to give 36.3 g of the endo and 12.0 g of the exo product. 

12 0 g of the exo product was dissolved in 200 mL EtOAc and 0.5 g 10% Pd/C was added. The 
mixture was hydrogenated using a Parr hydrogenator. After 13 fillings of the flask, the hydrogenation was 
complete. The mixture was filtered, the filter washed with EtOAc, and the filtrate concentrated. The crude 
ester was dissolved in 25 mL THF and 25 mL MeOH and a solution of 3.5g LIOH mondhydrate in 50 mL 
water was added. The mixture was stirred for 24 h at a temperature of about 20 'C. After evaporation, 
acidification to pH 4. and extraction with ether the exo acid was obtained with a contamination of 10% of 
the endo product. The exo acid was isolated in pure form by recrystallization from ether/hexanes (6.7 g, 
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62%). H-NMR (300 MHz, CDCI 3 ) 6 = 4.1 (s, 1H), 3.8 (s, 1H), 2.9 (br s, 1H), 1.8-1.6 (m, 4H), 1.4 (s. 9H), 
1.3(br,2H). 

The endo product was obtained in a way similar to the one used for the synthesis of the exo 
product. H-NMR (300 MHz, CDCI 3 ) 8= 7.75 (br, 1H) 4.35 (S, 1H) 4.20 (s, 1H) 2.80 (s, 1H) 1.80 (br, 2H) 
5 1.70-1.40 (m,4H) 1.40 (S.9H). 

General Reaction Scheme for the Synthesis of (2S, 4SM-(4-aroxy)-pyrrolidine-1,2-dlcarboxylic 

acid 1-tert-butyl esters 

HO,, o AK 0/ <-^-\ ,P Ar" 0 ''-, — v P 

Ar-oH, r>-< - 

N OMe QIAD/PPho N , OMe NaOH \ OH 

Boc Boc Boc 

1 0 Prep-1 : (2S,4S)-4-(4-Fluoro-phenoxy)-pyrrolidine-1 ,2-dicarboxylic acid 1 -tert-butyl ester 



15 



20 




l-(tert-Butyl) 2-methyl (2S,4S>4-(4-fluorophenoxy)tetrahydro-1 H-1 ,2-pyrroledicarboxylate 

1 -(tort-Butyl) 2-methyl (2S,4H)-4-hydroxytetrahydro-1 H-1 ,2-pyrroledicarboxylate (39.78 g, 
0162mol), triphenylphosphine (46.74 g, 0.178 mol) and 4-fluoro P henol (20.0 g, 0.178 mol) were 
dissolved in THF (200 mL). After all components were dissolved a solution of DIAD (39.31 g, 0.1 86 mol) in 
THF (50 mL) was added drop wise under cooling. The mixture was kept to stir for 15 h. Then THF was 
evaporated. Ether (250 mL) and hexane (200 mL) were added to the reaction mixture. The precipitate 
formed was filtered and the solvent was evaporated to furnish 72.32 g of product as viscous oil. 
4-(4-Fluoro-phenoxy)-pyrrolidine-1 ,2-dicarboxylic acid 1-tert-butyl ester 

Crude l-(tert-butyl) 2-methyl (2S,4S)-4-(4-fluorophenoxy)tetrahydro-1 H-1 ,2-pyrroledicarboxylate 
(72 32 g, 0.162 mol) was dissolved in 300 mL of methanol. NaOH solution (16.2 g, 0.405 mol in 50 mL of 
water) was added to the mixture. Then the mixture was stirred at a temperature of about 20 'C for 10 h. 
Methanol was evaporated and the residue was treated with 400 mL of water. The precipitate was filtered 
and the filtrate was extracted with dichloromethane (twice with 200 mL). acidified with 20% solution of 
25 citric acid to P H 5 and the product was extracted with dichloromethane (three times with 1 50 mL). The 
organic extracts were dried (Na 2 S0 4 ) and the solvent was evaporated. The residue was dissolved in 
200 mL of ether and 200 mL of hexane to furnish after crystallization 24.3 g of 4-(4-fluoro-phenoxy)- 
pyrrolidine-1 ,2-dicarboxylic acid 1-tert-butyl ester as colorless crystals. Additional 5.1 g of this compound 
was obtained from the mother solution. The total yield of was 53% (29.4 g). Satisfactory C, H, N-analys,s 
30 was obtained. LCMS: 1.68 min, 324 m/z. H-NMR (400 MHz, CDCI 3 ) 5 = 7.00-7.89 (m, 2H), 7.80-7.69 (m, 
2H). 4.85 (d, 1H). 4.60-4.43 (m, 1H), 3.79-3.63 (m, 2H). 2.76-2.73 (M, 1H). 2.50 (br, 1H), 2.30 (br. 1H). 
1.45 (S.9H). 
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The compounds in Table Error! Reference source not found, were prepared in a similar way. 



Table 1: 



Preparation 


Structure and Name 


H-NMR 


LCMS 




Prep-2 


o 

(2S,4S)-1 -(rert-Butoxycarbonyl)-4-(2- 
methylphenoxy)pyrrolidine-2- 
carboxylic acid 


H-NMR (400 MHz, 
CDCI 3 ) 5 = 7.18-7.08 
(m, 2H), 6.90-6.82 (m, 
1H), 6.71 (d2, 1H), 4.92 
(s, 1H),4.55 (br s,1H), 
3.70-3.65 (m, 2H), 2.80 
(br,1H), 2.60-2.35 (m, 1 
H),2.12(s, 3H),1.45 (s, 
9H). 


LCMS: 
6.82 min, 
320.9 m/z 


Prep-3 


Cl H 3 C CH 3 
(2S,4S)-4-(4-Ch!oro-phenoxy)- 
pyrrolidine-1 ,2-dicarboxylic acid 1- 
fert-butyl ester 


H-NMR (300 MHz, 
CDCI3) 5 = 9.48 (br, 
1 H^ 7 26-7 1 4 (m, 2H) ! 
6.82-6.74 (m, 2H) 5.00 
(s,1H) 4.88-4.55 (m, 
1H) 3.74 (br, 2H) 2.68- 
2.29 (m, 2H)1.48 (s, 
9H). 


LCMS: 
4.96 min, 
242.0 m/z. 


Prep-4 


H 3 C^ H 3 

h 3 c 9 f\ P 
o 

(2S,4S)-4-(3-Fluoro-phenoxy)- 
pyrrolidine-1 ,2-dicarboxylic acid 1- 
fert-butyl ester 


H-NMR (400 MHz, 
CDCI 3 )5 = 7.25-7.15 
(m,1H), 6.68 -6.51 (m, 
3H),5.11 (s, 1H),4.52 
(br s,1H), 3.80-3.65 (m, 
2H), 2.85 - 2.75 (br m, 
1H),2.55 (br, 1H),2.40 
(br,1H), 1.49 (s, 9H). 


LCMS: 
1.699 min, 
324.0 m/z. 


Prep-5 


H C 9 yf~\ 

o 

(2S,4S)-1-(tert-Butoxycarbonyl)-4-(3- 
methylphenoxy)pyrrolidine-2- 
carboxylic Acid 


H-NMR (400 MHz, 
CDCI 3 )5 = 7.25 (s,1H) 
7.15 (br, 1H) 6.75 (d, 
1H) 6.65 (br, 2H) 4.90 
(s, 1H) 4.60-4.45 (m, 
1H) 3.80-3.65 (m, 2H) 
2.75 (br, 1H) 2.52 (br, 
1H) 2.30 (s, 3H)1.49(s, 
9H). 


LCMS: 
1.78 min, 
221 .9 m/z. 




Prep-6 


H 3 C CH 3 

o 

4-Phenoxy-pyrrolidine-1 ,2- 
dicarboxylic Acid 1-tert-Butvl Ester 


H-NMR (400 MHz, 
CDCl 3 )5 = 7.25 (br, 2H) 
6.95 (br, 1H) 6.80 (br, 
2H) 4.95 (S, 1 H) 4.60- 
4.45 (m, 1H) 3.80-3.65 
(m, 2H) 2.75-2.70 (m, 
1H)2.52 (br, 1H) 2.40 
(br, 1H)1.49 (s, 9H). 


LCMS: 
1 .685 min, 
330.2 m/z 
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Table 1: 
Preparation 



Prep-7 



Structure and Name 



H-NMR 



HO 



1-ferf-Butyl 2-Methyl (2S,4S)-4-(2- 
Fluorophenoxy)pyrrolidine-1 ,2- 
dicarboxylate 



H-NMR (400 MHz, 
CDCI 3 )6=12.53 (br, 
1H)7.10(t, 1H) 7.15 (d, 
1H) 6.95-6.90 (m, 1H) 
5.05 (br,1H) 4.35-4.25 
(m, 1H) 3.80-3.70 (m, 
1H) 3.45 (d, 1H)2.70- 
2.55 (m,1H) 2.25-2.20 
(d, 1H)1.45 (s, 4H). 



LCMS 



LCMS: 
1 .70 min, 
3.24.0 m/z. 



H 3 C. 



CH, 



Prep-8 



.CH, 



(2S,4S)-1 -(fert-Butoxycarbonyl)-4-[(6- 
methylpyridin-3-yl)oxylpyrrolidine-2- 
carboxylic Acid 



H-NMR (400 MHz, 
DMSO-d6) 6 = 12.55 
(br,1H) 8.05 (s, 1H) 

17.25 (d, 1H) 7.1 5 (d, 
1H) 5.05 (br, 1H) 4.28 
(t,1H) 3.70 (dt, 1H) 

I 3.40-3.25 (m, 1H) 2.65- 
2.55 (m, 1H) 2.40 (s, 
3H) 2.1 5 (d, 1H)1.40 (s, 
4H)1.35 (s, 5H) 



LCMS: 
1.151 min, 
323.3 m/ 



Prep-9 



■3$ 




CH 3 



(2S,4S)-1 -(fert-Butoxycarbonyl)-4-[(2- 
methylpyrldin-3-yl)oxy)pyrrolidine-2- 
carboxyiic Acid 



H-NMR (400 MHz, 
DMSO-d6) 8 = 12.55 
(br, 1H) 8.00 (d,1H) 
| 7.30 (d, 1H) 7.15 (t, 1H) 
5.05-5.00 (m f 1H) 4.41 
(dd,1H) 3.75 (dt, 1H) 
3.40 (t, 1H) 2.70-2.55 
(m, 1H) 2.30 (s, 3H) 
2.25-2.20 (m,1H) 1.40 
(s,4H) 1.39 (s, 5H). 



LCMS: 
1.170 min, 
323.1 m/z 



CH 3 



Prep-10 



o 

(2S,4S)-1-(fert-Butoxycarbonyl)-4-(2- 
ethylphenoxy)pyrrolidine-2-carboxyiic 

Acid 



H-NMR (400 MHz, 
CDCI 3 )8 = 7.15(br, 2H) 
6.90 (br, 1H) 6.73 (d, 
1H) 4.90 (br, 1H) 4.51 
(dd, 1H) 3.85-3.60 (m, 
1H) 2.80(d, 1H) 2.60- 
2.40 (m, 3H) 1 .50 (s, 
9H)1.15(br,3H). 



LCMS: 
1.773 min, 
334.0 m/z. 



H a C. 



.CH a 



Prep-11 



(2S,4S)-1 -(fert-Butoxycarbonyl)-4-(4- 
f1uoro-3-methylphenoxy)pyrrolidine-2- 
carboxyiic Acid _ 



H-NMR (400 MHz, 
CDCI 3 )5 = 6.85 (br, 1H) 
6.60 (br, 2H) 4.85 (s, 
1H)4.50 (brd, 1H) 3.70 
(brd, 1H) 2.75 (brd, 1H) 
2.50 (br, 1H) 2.35 (br, 
1H)2.15(S, 3H)1.49 (s : 
6H) 1.48 (s,3H). 



LCMS: 
1 .375 min, 
338.0 m/z. 
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Tabtel: 



Preparation | 


Structure and Name 


H-NMR 


LCMS I 




Prep-12 | 


H 3 Cw CH 3 
0 

(2S,4S)-1 -(fert-Butoxycarbonyl)-4- 
(2,5-difluorophenoxy)pyrroIidine-2- 
carboxvlic Acid 


H-NMR (400 MHz, 
CDCI 3 )5 = 7.00 (br, 1H) 
6.75-6.55 (m, 2H) 4.95 
(s, 1H) 4.60-4.45 (m, 
1H) 3.85-3.66 (m, 2H) 
2.85-2.75 (m, 1H) 2.65- 
2.50 (m, 1 H) 2.55-2.45 
(m,1H)1.55 (s, 6H) 
1.50 (s, 3H) 


LCMS: 
6.53 mln, 
341 .9 m/z. 


I Prep-13 I 


o 

(2S,4S)-1 -(fert-Butoxycarbonyl)-4-(4- 
1luoro-2-methoxyphenoxy)pyrrondine- 
2-carboxy!ic Acid 


H-NMR (400 MHz, 
CDCI 3 ) 6 = 6.90 (br, 1H) 
6.55-6.50 (m, 2H) 4.75 
(br,1H) 4.55-4.40 (m, 
1H)3.80(s, 3H) 3.75- 
3.65 (m,1H) 3.55-3.35 
(m, 2H) 2.75 (br, 1H) 
2.55 (br, 1H) 2.30 (br, 
1H)1.50 (s, 9H). 


LCMS: 
1.701 mln, 
354.0 m/z. 


I Prep-14 


HO^iO^ 0 0-CH 3 
n 

(2S,4S)-1 -(fert-Butoxycarbonyl)-4-(4- 
ethyl-2-methoxyphenoxy)pyrrolidine- 
2-carboxylic Acid 


H-NMR (400 MHz, 
CDCl 3 )6=:12.50 (br, 
1H) 6.85 (s, 1H) 6.80 (t, 
1H)6.65 (d, 1H) 4.85 (s, 
1H) 4.25 (t,1H) 3.75 (s, 
3H) 3.65 (dt, 1H) 3.30 
(m, 1H) 2.55-2.45 (q, 
2H) 2.10 (d, 1H)1.40 (s, 
4H)1.35 (s, 5H)1.10(t, 
3H). 


LCMS: 
1.848 min, 
364.0 m/z. 


Prep-15 


j H 3 C^ CH 3 H ~ 

H * c > >~v 

o 

(2S,4S)-4-(3,5-Dimethyt-phenoxy)- 
pyrrolidine-1 f 2-dicarboxylicacid 1- 
tert-butyl ester 


H-NMR (400 MHz, 
CDCI 3 )6 = 6.65 (s, 1H) 
6.45 (s, 2H) 4.90 (s, 1H) 
4.45-4.35 (m, 1H) 3.75- 
3.60 (m, 2H) 2.75 (m, 
1H) 2.50 (br, 1H) 2.40 
(br,1H) 2.25 (s, 6^) 
1.50 (s, 9H). 


LCMS: 
1.858 min, 
334.0 m/z. 


Prep-16 


H 3 C^ H 3 p 
O 

(2S,4S)-1 -(ferf-Butoxycarbonyl)-4- 
(2,3,4-trifluorophenoxy)pyrrolidine-2- 
| carboxylic Acid a 


H-NMR (400 MHz, 
DMSO-d6)8=12.60 
(br, 1H) 7.25 (dd, 1H) 
7.00 (br, 1H) 5.05 (br, 
1H) 4.25 (t,1H) 3.75 
(dt,1H) 3.40 (d, 1H), 
2.65-2.50 (m, 1H) 2.25- 
2.15 (m, 1H) 1.40 (s, 
4H) 1 .35 (s, 5H). 


LCMS: 
1 .753 min, 
359.9 m/z. 
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Table 1: 



I Preparation 


Structure and Name 


H-NMR 


LCMS 




Prep-17 


H 3 C V CHa a 

HO v J^/^° CH 3 
O 

(2S,4S)-1 -(/ert-Butoxycarbonyl)-4-(4- 
chloro-2-methylphenoxy)pyrrolidine- 
2-carboxylic Acid 


H-NMR (400 MHz, 
CDCI 3 ) 8 = 7.10-7.00 
(m, 2H) 6.60 (d. 1H) 
4.85 (s, 1H) 4.60-4.45 
(m t 1H) 3.70-3.60 (m, 
2H) 2.78-2.70 (m, 1H) 
2.55 (br, 1H) 2.40 (br, 
1H) 2.05 (s, 3H)1.50 (s, 
6H) 1.45 (s, 3H). 


LCMS: 
1 .888 min, 
354.0 m/z. 


Prep-18 


H 3 Cw CH 3 F 

° n K 

HOyk/^ CH 3 
O 

(2S,4S)-1 -(tert-Butoxycarbony!)-4-(4- 
fluoro-2-methylphenoxy)pyrrolidine-2- 
carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6) 5= 12.55 
(br, 1H) 7.05 (d,1H) 
6.95 (t, 1H) 6.90-6.80 
(m, 1H) 5.00-4.90 (m, 
1H) 4.30 (dd, 1H) 3.70 
(dt, 1H) 3.38 (d, 1H) 
2.60-2.50 (m, 1H) 2.25- 

3H)1.40 (s, 5H)1.35 (s, 
4H). 


LCMS: 
1.888 min, 
354.0 m/z. 


Prep-19 


(2S,4S)-1 -(terf-Butoxycarbony!)-4-[3- 
(trif luoromethyl)phenoxy]pyrrolidine- 
2-carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6) 6= 12.55 
(br, 1H) 7.55 (t,1H) 
7.30 (d, 1 H) 7.20 (d f 
1H) 7.1 5 (s, 1H) 5.15- 
5.05 (m, 1H) 4.30 (t, 
1H) 3.70 (dt, 1H)3.40 
(dd, 1H) 2.65-2.55 (m, 
1 t-n P 90-2 1 0 (m 1 H} 
1.40 (s, 5H)1.35 (s, 
4H). 


LCMS: 
1.846 min, 
373.9 m/z. 


Prep-20 


H 3 C^ CH 3 

o 

(2S,4S)-1 -(fert-Butoxycarbonyl)-4-(3« 
ethoxyphenoxy)pyrrolidine-2- 
carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6)5 = 12.45 
(br, 1H) 7.15 (t, 1H) 
6.50 (d, 1H) 6.45 (d, 
1H)6.35 (brd, 1H) 5.00 
(brs, 1H)4.25(t, 1H) 
4.00 (q, 2H) 3.70 (dt, 
1H) 3.40-3.00 (m, 1H) 
2.60-2.50 (m, 1H) 2.10 
(d, 1H) 1.40 (s, 3H) 1.35 
(s, 6H)1.25(t, 3.H). 


LCMS: 
1.771 min, 
350.0 m/z. 


Prep-21 


(2S,4S)-1~(tert-Butoxycarbonyl)-4-(2- 
chlorophenoxy)pyrrolidine-2- 
I carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6)5=12.50 
(br,1H) 7.40 (d, 1H) 
7.28 (t,1H) 7.10 (d,1H) 
6.95 (t, 1H) 5.05 (br, 
1H) 4.30 (bit, 1H) 3.85- 
3.75 (m,1H) 3.40 (d, 
1H) 2.70-2.50 (m, 1H) 
2.20 (d, 1H)1.40(s,4H) 
1.35 (s,5H). 


LCMS: 
1 .735 min, 
339.9 m/z 





WO 2005/108359 



PCT/IB2005/001140 



-72- 



Table 1: 



j Preparation 


Structure and Name 


H-NMR 


LCMS 


Prep-22 


O 

(2S,4S)-1 -(fert-Butoxycarbonyl)-4-(2- 
ethoxyphenoxy)pyrrolidine-2- 
carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6)8 = 12.50 
(br, 1H) 7.05-6.80 (m, 
4H) 4.90 (s, 1H) 4.25 (t, 
1H) 3.95 (q, 2H) 3.65 
(at, In) o.oo (a, in) 
2.65-2.55 (m,1H) 2.15 
(dd, 1H)1.40 (s, 4H) 
1.35 (S, 5H)1.25(t, 3H). 


LCMS: 
1.755 min, 


Prep-23 


"•°x CH - , , 

o 

(2S,4S)-1 -(tert-Butoxycarbonyt)-4- 
(3,4,5-trifluorophenoxy)pyrrolidine-2- 
carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6)8=12.55 
(br, 1H) 6.95-6.85 (m, 
2H) 5.00 (br, 1H) 4.35 
(t, 1H) 3.70 (dt, 1H) 
3.40-3.35 (m,1H) 2.65- 
9 50 (m 1 HI 2 1 5-2 05 
(m1H)1.40 (s, 4H)1.35 
(s, 5H). 


LCMS: 
9.142 min, 
359.9 m/z. 


Prep-24 


H 3 c > f H 3 F 
O 

(2S,4S)-1 -(te/t-Butoxycarbony!)-4- 
(2,4,6-trifluorophenoxy)pyrrolidine-2- 
carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6)5=12.50 
(br, 1H) 7.20 (t, 2H) 
4.80 (S,1H) 4.25 (t,1H) 
3.70 (dt, 1H) 3.50 (d, 
1H) 3.30(br,1H) 2.60- 
2.50 (m, 1H) 2.25-2.15 
(m, 1H)1.40 (s, 4H) 
1.35 (s, 5H). 


LCMS: 
1.743 min, 
359.8 m/z 


Prep-25 


o 

(2S,4S)-1 -(fert-Butoxycarbonyl)-4-(2- 
i sop rop oxy p nen oxy ; py r ron a m©-^ - 
carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6)5=12.50 
(br, 1H) 7.05-6.85 (m, 
4H) 5.10 (s, 1H) 4.45 
(quin, 1H) 4.20 (brt, 1H) 
3.70 (brdt,1H) 3.35 
(brd, 1H) 2.60-2.50 (m, 
1H) 2.20-2.1 5 (m, 1H) 
1.40 (s, 3H)1.35 (s, 6H) 
1.15 (d, 6H). 


LCMS: 
1.862 min, 
364.0 m/z. 


Prep-26 


o 

(2S,4S)-1-(terf-Butoxycarbonyl)-4-(4- 
chioro-3-fluorophenoxy)pyrrolidine-2- 
carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6) 5=12.55 (s, 
1H) 7.45 (t,1H) 7.00 
(brd,1H) 6.70 (brd, 1H) 
5.05 (br, 1H) 4.25 (t, 
1H) 3.70 (dt, 1H) 3.40- 
3.35 (m, 1 H) 2.65-2.55 
(m, 1H) 2.15 (brd, 1H) 
1.40 (s, 4H) 1.35 (s, 
5H). 


LCMS: 
9.346 min, 
357.9 m/z. 
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Generai Reaction Scheme for the Synthesis of transA -(fert-Butoxycarbonyl)-3-alkyl- pyrrolidine-2- 
carboxylic Acids and frans-1-(fert-Butoxycarbonyl)-3-aryl-pyrrolidine-2-carboxylic Acids 



Y^f RMgBr.CuC. NaOH_ 

O^O CHa THF 1 O^WJH 1 OH 

H 3 C — — CH 3 9 ° ? ° 

<k H 3 C-f-CH 3 H 3 C-f-CH 3 

CH 3 CH 3 

1 2 3 

Prep- 27: trans-1-(fert-Butoxycarbonyl)-3-isopropyIpyrrolidine-2-carboxylic Acid 

>~CH a 



L OH 



H 3 C-|-CH 3 
CH 3 

frans-1-fe/t-Butyl 2-Methyl-3-lsopropylpyrrolidine-1 ,2-dicarboxylate (2) 

1 M Solution of APrMgBr in THF (800 mL, 0.8 mol) was added at -60 °C to a suspension of CuCI 
(39.6 g, 0.4 mol) in absolute THF (300 mL). After the addition was completed, the reaction mixture was 
heated to -^30 °C and left to stand at this temperature for 60 min. Then the reaction mixture was cooled 
again to-80°C, and 1-fert-butyl 2-methyl 4,5-dihydrc-1 H-pyrrole-1 ,2-dicarboxylate (compound of formula 
i 45.4 g, 0.2 mol) was added over a period of 1 h at this temperature. After 1 h, the mixture was 
quenched at -70 °C with citric acid (200 g) and water (400 mL). The organic layer was separated, and the 
aqueous one was extracted with ether (twice with 200 mL). The combined organic extracts were dried 
over anhydrous Na a S0 4 and evaporated. The obtained liquid residue was dissolved in ether (400 mL) and 
passed through a layer of SiO z (six times with 12 cm), eluting with ether to give 63.7 g of 2 (R, 0.48). 
frans1-(fert-Butoxycarbonyl)-3-butylpyrrolidine-2-carboxylic Acid (3) 

NaOH (20 g, 0.5 mol) and water (70 mL) were added to a solution of ester having the formula of 
compound 2 (63.7 g) in THF (200 mL) and methanol (200 mL). After the addition was completed, the 
reaction mixture was stirred at a temperature of about 20 *C for 16 h, then evaporated to 100 mL and 
quenched by the addition of water (400 mL). The mixture was then washed with toluene (300 mL), and the 
aqueous layer was separated and acidified with citric acid (60 g). The product was extracted with 
dichloromethane (twice with 200 mL). and the combined organic extract was dried over Na 2 S0 4 and 
evaporated. The liquid residue was recrystallized from hexane (200 mL) to give a compound of formula 3 
as white crystals In 64.3% (33.1 g) yield. Satisfactory C, H, /v-analysis was obtained. LCMS: 1.285 min, 
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256.1 m/z. H-NMR (400 MHz, DMSO) 8 = 12.45 (br, 1H) 3.78 (dd, 1H) 3.45-3.35 (m t 1H) 3.30-3.15 (m, 
1 H) 2.05-1 .85 (m, 2H) 1 .70-1 .63 (m, 2H) 1 .40 (s f 4H) 1 .35 (s, 4H) 0.88 (d, 3H) 0.80 (d, 3H). 

The compounds in Table Error! Reference source not found, were prepared in a similar way. 



Table 2 



Preparation 


Structure and Name 


H-NMR 


LCMS 


Prep-28 


transA -(te/f-Butoxycarbonyl)-3- 

cyclopentylpyrrolidine-2-carboxylic 

Acid 


H-NMR (300 MHz, 
DMSO-d6) 8 = 3.82 (d, 
1H) 3.45-3,25 (m, 2H) 
2.15-2.03 (m, 1H) 2.05- 
1.45 (m,8H)1.37(s, 9H) 
1.30-1 .05 (m,2H). 


LCMS: 
5.28 min, 
184.2 m/z. 


Prep-29 


/-■■■ { 

X. oh ! 

H 3 C-|-CH 8 
CH 3 

transA -(fert-Butoxycarbonyl)-3- 
ethvlpyrrolidine-2-carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6) 8 = 12.45 (br, 
1H) 3.70 (dd. 1,H) 3.45- 
3.35 (m, 1H) 3.30-3.15 
(m,1H) 2.10-1.95 (m, 2H) 
1.60-1.45 (m,2H)1.35 (s, 
3H) 1 .30 (s, 6H) 0.90 (t, 
3H) 


LCMS: 
1.617 min, 
242.1 m/z. 


Prep-30 


Q 

L OH 

HgC-j-CHg 
CH 3 

transA -(tert-Butoxycarbonyl)-3- 
phenylpyrrolidine-2-carboxyiic Acid 


H-NMR (400 MHz, 
DMSO-d6)8 = 12.50 (br, 
1H) 7.40-7.1 5 (m, 5H) 
4.05 (dd, 1H) 3.60-3.50 
(m, 1H) 3.45-3.30 (m, 2H) 
2.25-2.10 (m, 1H) 1.95- 
1.90 (m,1H)1.45 (s, 5H) 
1.30 (s, 4H). 


LCMS: 
1 330 min. 
290.1 m/z. 


Prep-31 


■ 9 

[ OH 

H 3 C-|— CH 3 
CH 3 

transA -(fert-Butoxycarbonyl)-3- 
(cyclohexylrnethyl)-proline 


H-NMR (400 MHz, 
DMSO-d6)8= 12.40 (br, 
1H) 3.65 (dd, 1H) 3.45- 
3.35 (m, 1H) 3.25-3.15 
(m, 1H) 2.55-2.15 (m, 1H) 
2.00-1.90 (m, 1H) 1.75- 
1.55 (m,2H) 1.45-1.05 
(m, 7H)1.40 (s, 4H) 1.35 
(s, 5H) 0.90-0.75 (m, 2H). 


LCMS: 
1.815 min, 
310.1 m/z. 



WO 2005/108359 



PCT/IB2005/001140 



-75- 



Table 2 



Preparation 


Structure and Name 


H-NMR 


LCMS | 


Prep-32 


o 

H 3 C— f-CH,. 
GH 3 

ffans-1-(ferf-Butoxycarbonyl)-3-(4- 
chlorophenyl)pyrrolidine-2- 
carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6) 5= 12.55 (br, 
1H) 7.40-7.25 (m, 4H) 
4.00 (dd, 1H) 3.60-3.50 
(m, 1H) 3.40-3.30 (m, 2H) 
2.20 (m, 1H) 2.00 (m, 1H) 
1.40 (S, 3H)1.35 (s, 6H). 


LCMS: 
2.801 min, 
323.7 m/z. 


Prep-33 


H 3 C 

p-V CH3 

"YY : 

0 XX F 

frans-1 -(ferf-Butoxycarbonyl)-3-(4- 
fluorobenzyl)pyrrolidine-2- 
carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6)8=12.50 (br, 
1H)7.25 (dd, 2H) 7.11 (t, 
2H) 3.80 (dd, 1H) 3.45- 
3.35 (m, 1H) 3.30-3.20 
(m, 1H) 2.85-2.75 (m, 1H) 
2.70-2.60 (m, 1H) 2.45- 
2.35 (m, 1H) 1.85-1.75 
(m, 1H) 1.60-1.50 (m, 1H) 
1.40 (S, 3H)1.35 (s, 6H) 


LCMS: 
2.786 min, ! 
321.8 m/z. 


Prep-34 


H 3 Q 

o^H 3 

° X) 

frans-<3-Benzyl-1 -(fert- 
Butoxycarbonyl)pyrroIidine-2- 
carboxylic Acid 


H-NMR (400 MHz, 
DMSO-d6)5=12.50 (s, 
1H) 7.30 (t, 2H) 7.23-718 
(m, 3H) 3.80 (dd, 1H) 
3.45-3.35 (m, 1H) 3.30- 
3.20 (m, 1H) 2.90-2.80 
(m, 1H) 2.65 (t,1H) 2.45- 
2.35 (m,1H) 1.80-1.70 
(m,1H) 1.60-1 .50 (m, 1H) 
1.40 (s, 3H)1.35 (s, 6H). 


LCMS: 
2.710 min, 
303.8 m/z. 



The structure, name, physical and biological data, and Methods are further described 
form below in Table 3. 
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Table 3 



Example 


Ki 
app 


%inh 
@ 0.1 
UM 


Structure 
IUPAC Name 


Method 


^HNMR 


MS 
(m/z) 


1 


2.1 


100 


0 

(flH-Ethyl-morphoUna-3^»rboxyllc add 
adamantan-2-ylamldo 


A 


(400MHz, MeOD) 6: 1 
3.96 (s, 1H), 3.80-3.88 
(m, 2H), 3.62 (m, 1H), 
3.46 (dd, J=11.24, 
9.73Hz, 1H), 2.94-3.04 
(m, 2H),2.67 (m,1H), 
2.19-2.29 (m, 2H), 
1.79-1.93(m, 12H), 
1.68 (d ; J=12.13Hz, 
2H), 1.05-1.14 (m. 3H). 


293 


2 


2.4 


100 


o 

(fl)-4-beazy1-morphollne-3-carboxyllc 
aoid adamantan-2-y]amW8 


A 


(400MHz, MeOD) 6: 
7.27-7.36 (m, 5H), 4.85 
(s, 2H), 3.96 (s, 1H), 
3.86-3.91 (m, 1H), 3.85 
9S, 1H), 3.67-3.77 (m, 
1H), 3.5—3.60 (m, 2H), 
3.28 (m, 2H), 3.07 9dd, 
J=9.35, 3.54 HZ, 1 H), 

2.73- 2.78 (m, 1H) t 2.25 
(m, 1H), 1.89 (s, 1H), 

1.74- 1.84 (m, 9H), 1.66 
(m,1H), 1.57 (d, 
J-12.13HZ, 1H). 


355 


3 


15 


92 


q 

N-benzyM -(cyclohexytmethyl)- 
D-prolinamlde 


A 


(400MHz, DMSO-D6) 6 
7.95 (s, 1H), 7.29 (d, 
J=6.57Hz, 2H), 7.23 (d f 
J=6.06Hz, 3H). 4.15- 
4.20 (m, 2H), 3.05 (s, 
1H), 2.84-2.93 (m, 1H), 
2.13-2.31 (m, 3H), 
1.98-2.09 (m, 2H), 
1.52-1 .87 (m, 6H), 
1.03-1.34 (m, 5H), 
0.69-0.80 (m, 1H), 
0.54-0.65 (m, 1H). 


301 


4 


3.6 


94 


PH 3 
O 

N-benzyM -(isobutyl)- 
D-profinamide 


A 


(400MHz, DMSO-D6) 6 
9.55 (s, 1H), 9.10(8, 
1H), 7.23-7.35 (m, 5H), 
4.31-4.41 (m, 2H), 
4.18-4.27 (m, 1H), 
3.63-3.74 (m, 1H), 
3.12-3.23 (m, 1H),3.00 
fs 1H^ 2 01-2 12 
(m,1H), 1,84-1.96 (m, 
3H), 0.96 (d, J=6.57Hz, 
3 H), 0.90 (d, 
J=5.67Hz, 3H). 


261 I 


5 


NA 


29 


q 

N-benzyi-1-(cyc!ohexylmethyI)- 
L-prolinamids 


A 


(400MHz, DMSOD6) 5 
7.95 (S.1H), 7.29 (d. 
J=6.57Hz, 2H),7.23 (d, 
J=6.06Hz, 3H), 4.15- 
4.20 (rn. 2H), 3.05 (s, 
1H), 2.84-2.93 (m, 1H), 
2.13-2.31 (m, 3H), 
1.98-2.09 (m, 2H) f 
1.52-1.87 (m, 6H), 
1.03-1.34 (m, 5H), 
0.69-0.80 (m, 1H), 
0.54-0.65 (m, 1H). 


301 
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Table 3 



1 Example | 


Ki 
app 
(nM) 


% inh 
@0.1 
HM 


Structure 
IUPAC Name 


Method 


! H NMR 


MS 

(m/z) 


6 


1.3 


100 


CH 3 ^ 

0 

N-2-adamantyl- 1 -ethyl- 
D-prolinamida 


A 


(400MHz, DMSO-D6) 6 
7.42 (s, 1H),8.78(d, 
J=7.07Hz, 1H),4.28(q, 
J=7.83Hz, 1H),3.89(d, 
J=7.33Hz, 1H),3.54- 
3.64 (m, 1H), 3.09-3.20 
(m, 4H), 2.40-2.47 (m, 
1H), 1.95-2.06 (m,4H), 
1.72-1 .84 (m, 10H), 
1.50 (d, J=1 2.38Hz. 
2H1.1. 09-1.1 8{m,3H). 


277 


— 

7 


3.2 


100 


O 

N-2-adamantyI-1-(cyclohBxylmethyl)- 
D-prollnamlde 


A 


(400MHz, DMSO-D6) 5 
8.98 (s, 1H), 8.51 9d, 
J=7.07Hz, 1H),4.12(q, 
J=8.00Hz, 1H), 3.88 (d, 
J=6.82Hz, 1H),3.65- 
3.72 (m,1H), 3.16 (dd, 
J=1 0.86, 7.83Hz, 1H), 
2.93-3.03 9m, 2H), 
2.39-2.48 (m, 2H), 
1.99-2.03 (m f 1H), 1.50- 
1.99(m,21H), 1.04- 
1.19 (m,3H), 0.86-0.96 


345 


8 


2.0 


100 


o 

N-2-adamantyM -(-4-chlorobenzyl>- 
D-proltnamlda 


A 


(400MHz, DMSO-D6) 5 | 
9.64 (s, 1H). 8.42 (d, 
J=7.58Hz, 1H),7;48- 
7.54 (m,2H), 7.41-7.47 
(m, 2H), 4.39-4.47 (m, 
1H),4.34(dd, J=11.87, 
7.83Hz, 2H), 3.56-3.67 
(m, 2H), 3.22-3.42 (m, 
4H), 2.00-2.11 (m, 1H), 
1.63-1.94 (m, 10H), 
1.24-1.47 (d, 
J=*19.20Hz, 2H), 0.79- 
0.89 (m. 1H). 


373 


9 


1.7 


100 


N-1-adamantyH -(cydohexylmethyi)- 
D-proltnamlde 


A 


(400MHz, DMSO-D6) 6 
8.91 (S,1H),8.42 (s, 
1H), 3.91-4.04 (m,2H), 
3.61-3.72 (m, 1H),3.14 
(dt, J=18.63, 8.12Hz, 
1H), 2.96 (m,2H), 
2.36-2.47 (m, 1H), 2.02 
(s, 4H), 1.71-1.98 (m, 
10H), 1.50-1.69 (m, 
10H^ 1 10-1 22 (m, 
3H). 0.84-0.96 (m, 2H). 


345 


10 


0.85 


100 


N-1-ariamantyH -{4-chk>robenzyl)- 
D-pFotlnamida 


A 


(400MHz, DMSO-D6) 5 
9.50 (s, 1H), 7.87 (S, 
1H), .44-7.50 (m, 4H), 
4.40 (d, J=1 2.63Hz, 
1H), 4.24-4.32 (m, 1H), 
3.93-4.03 (m, 1H) f 
3.55-3.64 (m, 1H), 
3.21-3.31 (m f 1H), 
2.32-2.42 (m, 1H), 
2.00-2.10 (m, 1H), 1.95 
(s, 3H), 1.70-1.86 (m, 
2H), 1.68 (d, J=1.26Hz, 
6HV 1.51-1.61 (m, 6H). 


373 
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Table 3 



Firamnlf* 


Kl 

ann 
a rr 

(nM) 


% inh 
@ 0.1 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 

[m/ 7 \ 

\nvz) 


11 


38.3 


80 


(3R>-N-cyctohexyl-4-(cyclohexylmethyD- 
N-mathylmorphollne-3-carbaxamide 


B 


ia C NMR (75.47MHz, 
CD3CN)619.38, 

24.67, 24.81,24.97, 
24.99, 25.05, 25.24, 
25.30, 25.54, 25.60, 
26.18, 26.60, 28.51 , 

28.68, 28.96, 28.99, . 
30.51,30.63, 30.73, 
30.92, 31.32, 34.20, 
34.27, 50.46, 50.70, 
52.46,55.26,61.31, 
61.68, 65.74,66.01, 
66.79,67.86, 168.64, 
168.93 


323 


12 


14 


89 


(R)-1-Etttyl-plperidln9-2-cart)oxyno acid 
adamantan-1-ylamlde 


A 


(400MHz, DMSO-D6) 5 
3.66 (m,1H), 3.45 (m, 
1 H), 2.98 (m, 3H), 
1.99 (m,11H),1.68 (m, 
11H), 1.39 (d, 
J=9.60Hz, 1H), 1.20 
(m, 3H). 


291 


13 


. 1 


85 


N-{4^hIoroben2yl)-1-(cycJohaxylmBthyO- 
D-proUnamfde 


A 


(400MHz, DMSO-D6) 6 
0.84-0.95 (m, 2H), 
1.04-1.15 (m, 4H),1.57 
(d, J=9.35Hz, 2H), 
1.61-1.67 (m, 2H) P 1.83 
(d, J=2.53Hz, 1H), 
1.85-1.92 (m, 2H), 
1.97-2.09 (m, 1H), 
2.39-2.46 (m, 1H), 2.98 
(d, J=6.57Hz, 2H), 
3.09-3.19 (m, 1H), 
3.61-3.72 (m, 1H), 4.12 
(t, J=8.34 Hz, 1H), 4.35 
(d, J=5.81Hz, 2H) t 7.29 
(d, J=8.34 HZ, 2H), 
7.40 (d, J=8.34 Hz, 
2H),9.20 (t, J=5.81HZ, 
1H>. 


335 I 


14 


2.4 


100 


N-2-adamantyl-1 -methyl- 
D-prolinamlde 


6 


(400MHz, CHCl 3 -D) 5 
7.8(8, lH),4.0(d, 
J=8.84Hz, 1H), 3.08- 
3.14 (m,1H), 2.85 (dd, 
J=9.85, 5.05Hz, 1H), 
2.30-2.37 (m, 1H),2.21 
(ddd, J=18.19, 12.13, 
9.09 Hz, 1H). 1.91 (s, 
1H), 1.83 (s, 8H),1.72- 
1.80 (m, 8H) P 1.59-1.66 
(m, 3H). 


263 
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Table 3 



1 

Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 

(m/z) 


15 


1.2 


100 


^H 3 

N-2-adamantyM -propyl- 
D-prolinamlde 


A 


(400MHz, CHCI3-D) 6 
0.92 (t, J=7.33Hz p 3H), 
1.43-1.55 (m, 2H), 1.57 
(s. 2H), 1.60-1.67 (m, 
2H), 1.72-1.78 (m, 4H), 
1.80-1.89 (m, 9H), 
2.09-2.20 (m, 1H),2.28 
(m, 1H), 2.37-2.44 (m, 
1H),2.57 (m, 1H). 3.00 
(J=10.11, 4.55Hz, 1H), 
3.16-3.21 (m, 1H), 3.99 
(d, J=8.34Hz, 1H), 7.96 
(d, J=7.58Hz, 1H). 


291 


16 


1 


100 


N-2-adamantyl-1 -(2,2,2-triJluoromethyl)- 
D-prolinamlda 


A 


(400MHz, CHCI3-D) 6 
1.61-1.68 (m, 2H), 1.70 
(S,1H), 1.72-1.77 (m, 
gH). 1.77-1.81 (m, 1H), 
1.81 -1.92 (m, 9H), 1.95 
(m,1H), 2.16-2.27 (m, 
1H), 2.60 (td, J=9.73 P 
6.32Hz, 1H), 3.11-3.22 
(m, 1H), 3.24-3.33 (m, 
1H), 3.39-3.47 (m, 2H), 
4.00 (d, J=8.34Hz, 1H), 
7.96 (d, J=6.06Hz, 1H). 


331 


\ 


3.2 


98 


N-2-adamantyH-(2-hydroxyethyl)- 
D-proIinamlde 


A 


(400MHz, CHCI3-D) 6 
1.54-1.66 (m, 5H), 1.73 
(s, 2H), 1.75-1 .78 (m, 
J=6.06Hz, 1H), 1.79- 
1.81 (m, J=2.27Hz, 
1H), 1.83 (s, 6H), 1.88- 
1.92 (m, 2H), 2.20 (m, 
1H), 2.34-2.45 (m, 1H), 
2.63 (td, J=8.15, 
3.92Hz, 1H), 2.90 (m, 
J=12.82, 8.02, 4.93Hz, 
1H),3.14(s, 1H), 3.24- 

O OO fm HUN Q Rfi-Q 7ft 

3.3<c {m, in), 0.00-0. /o 
(m, 2H), 4.01 (d, 
J=8.59Hz, 1H),7.78 (d, 
J=5.05Hz. 1H). 


293 


18 




16.4 


85 


N-2-adamantyi-1 -acetyl- 
D-proHnamide 


C 


(400MHz, MeOD) 6 
1.59-1.68 (m, 2H), 
1.76-1.80 (m, 2H), 
1.80-1.93 (m, 9H), . 
1.94-2.06 (m, 5H), 
2.07-2.10 (m, 3H), 
2.10-2.19 (m, 1H), 
3.53-3.65 (m, 2H), 
3.90-3.98 (m, 1H), 4.50 
(td, J=7.89, 3.41Hz, 

1H). 


291 
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Table 3 



Example 


Ki 
app 

ML. 


%inh 
@0.1 
|xM 


Structure ! 
IUPAC Name 


Method 


1 H NMR 


MS 
(m/z) 


19 


17 


86 


O 

N-2-adamantyM -(2-amlno-2- 
oxoelhyl)- D-prolin amide 


A 


(400MHz, MeOD) 5 
1.60-1.68 (m, 2H), 
1.77-1.81 (m,2H), 
1.81-1.92 (m, 10H), 
1.94-2.02 (m, 2H), 
2.15-2.25 (m, 1H), 
2.44-2.51 (m, 1H), 3.16 
(d, J=1 6.17Hz, 1H), 
3.23-3.27 (m, 2H), 
3.33-3.39 (m, 2H0, 
3.94 (s, 1H). 


306 


20 


23.3 


72 


MA 

\_J H 

N-1-adamantyM-methyl- 
D-prollnamlde 


B 


(400MHz, MeOD) 6 
1.69-1.79 (m, 9H),2.01 
(d, J=2.78Hz, 6H), 2.06 
<d, J=1.77Hz, 3H), 
2.09-2.20 (m, 1H), 
2.30-2.38 (m, 4H), 
2.63-2.70 (m, 1H), 
3.04-3.13 (m, 1H). 




21 


1.2 


100 


CH 3 

i I £3 

N-1 -adamantyl-1 -propyl- 
D-proBnamlde 


A 


(400MHz, MeOD) 6 
0.97 (s, 3H), 1.45-1.56 
(m,2H), 1.68-1.80 (m, | 
9H), 2.00 (d f J=3.03Hz, 
6H), 2.04-2.09 (m, 3H), 
2.09-2.17 (m, 1H), 2.29 
(td, J=9.22, 6.32Hz, 
1H), 2.41-2.52 (m, 2H), 
2.81 (dd, J=9.98, 
4.17Hz, 1H), 3.18 (dd, 
J=8.72, 6.69Hz, 1H). 


291 


22 


0.85 


100 


N-1-adamantyH-(2,2,2-trifiuoro0thyI- 
D-prolinamlde 


A 


(400MHz, MeOD) 5 
1.69-1.74 (m, 7H), 
1.75-1.86 (m, 3H), 1.99 
(d, J=2.78Hz, 6H), 2.06 
(s, 3H), 2.10-2.21 (m, 

6.32Hz, 1H), 3.14-3.19 
(m t 1H), 3.21-3.27 (m, 
1H). 


331 


23 


2.6 


94 


N-1-adamantyH -ethyl- . 
D-prolinamida 


A 


(400MHz, MeOD) 6 
1.08 (t, J=7.2Hz, 3H), 
1.68-1.79 (m, 9H), 2.00 
(d, J=2.78Hz, 6H), 
2.04-2.14 (m, 4H), 2.32 
(td, J=9.28, 6.44Hz, 
1H), 2.47-2.55 (m, 1H), 
2.57-2.64 (m, 1H), 2.82 
(dd, J=9.98, 4.17Hz, 
1H),3.19(dd, J=8.84, 
6.57Hz). 


277 
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Table 3 



Example 


app 
(nM) 


OA j n V| 

/o uin 
@0.1 
UM 


Structure 
IUPAC Name 


Method 


*H NMR 


MS | 

(m/z) 


24 


1.4 


100 


(4R)-N-2-adainantyl-1 -ethyl-4- 
hydroxy-d-proiinamlde 


B 


(400MHz, MeOD) 6 
1.11 (t, J=7.20Hz, 3H), 
1.61-1.72 (m, 2H), 
1.76-1.82 (m, 3H), 
1.82-1 .93 (m, 9H),1.99 
(d, J=14.91Hz, 1H) f 
2.42 (m, 1H), 2.48-2.58 
(m, 2H), 2.66 (m, 1H), 
3.02 (dd, J=10.86, 
4.04Hz, 1H), 3.20 (d, 
J=10.11Hz, 1H),3.92 
(s, 1H), 4.30 (t, 
J=U.55Hz, 1H). 


293 


25 


1.7 


100 


PH 3 
H 3 C-<^ 

O 

(4R)-N-2-adamantyl-1 -isobutyl-4- 
hydraxy-d-prolinamlde 


B 


(400MHz, MeOD) 6 
0.90 (d, J=6.57Hz, 3H), 
1.02 (d, J=6.67Hz, 3H), 
1.58-1.70 (m, 2h), 
1.72-1.77 (m, 1H), 
1.77-1.84 (m, 5H) t 1.87 
(s, 5H), 1.90-1.95 (m, 
2H), 1.98 (s, 1H),2.28- 
2.35 (m, 2H), 2.38-2.47 
(m, 2H), 2.99 (dd, 
J=10.86, 4.29Hz, 1H), 
3.16 (d, J=9.85Hz, 1H), 
3.91 (s,1H),4.31 (t, 
J=4 55Hz 1H} 


321 


I 26 


1 


100 


o 

(4R)-N-2-adamantyM -benzyM- 
hydroxy-d-prolinamlde 


B 


(400MHz, MeOD) 6 
1.57-1.65 (m, 2H), 1.78 
(m, 5H), 1.81-1.90 (m, 
7H), 1.98 (d, 
J=13.14Hz, 1H),2.49 
(m t 1H), 2.57 (dd, 
J=10.23, 3.92Hz, 1H), 
3.07 (d, J=10.11Hz. 
1H),3.22 (dd, J=10.74, 
4.17Hz, 1H), 3.59 (d, 
J=13.14Hz, 1H), 3.80- 
3.88 (m, 2H), 4.30 (t, 
J=4.55Hz, 1H),7.23- 
7.26 (m, 1H), 7.28-7.36 
(m. AH). 


355 


27 


1.1 


100 


(4R)-N-2-adarnanlyH -(4-IIuorobenzyl)- 
4-hydroxy-d-prollnamlde 


B 


(400MHz, MeOD) 5 
1.62 (t, J=1 1.75Hz, 
2H), 1.74-1.82 (m, 6H), 
1.82-1.90 (m, 6H),1.97 
(d,J=1 2.63Hz, 1h), 
2.49 (m,1H),2.56 (dd, 
jVI 0.11, 4.04Hz, 1H), 
3.06 (d, J=1 0.36Hz, 
1H), 3.21 (dd, J=10.61, 
4.29Hz t 1h), 3.60 (d, 
J=13.14Hz, 1H), 3.82 
(d, J=13.64Hz, 2H), 
4.30 (t, J=4.55Hz, 1H), 
7.00-7.06 (m, 2H), 
7.34-7.38 (m, 2H). 


373 
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Table 3 



Example 



Ki 

app 
(nM) 



% inh 
@ 0.1 



28 



100 



Structure 
IUPAC Name 



Method 



J^ 9 



(4R)-N-2-adamantyH-cydopontylmothy1- 
4-hydroxy-d-proOnamlde 



1 HNMR 



(400MHz, MeOD) 5 
1.12-1.22 (m, 1H), 
1.27-1.37 (m, 1H), 
1.54-1.64 (m, 5H), 
1.64-1.71 (m, 1H), 
1.72-1.95 (m, 13H), 
1 .96-2.07 (m, 3H), 
2.39-2.50 (m, 4H), 3.00 
(dd, J=10.99, 3.92Hz, 
1H), 3.21 (d, 
J=10.61Hz, 1H), 3.91 
(S,1H),4.31 (t, 
J=4.42Hz, 1H). 



MS 
(m/z) 



347 



29 



39.2 



69 



HO' 




(4R)-N.cyclohexyl-1-lsobutyl- 
4-hydroxy-D-proltnamlde 



30 



NA 



63 



(4R)-N-cyclohexyJ- 1 -cyclopantylmethyl- I 
4-hydroxy-D-prollnamld9 



31 



NA 



53 




(4R)-N-cyctohaxyl-1-(4-fluoroben2yl>- 
4-hydroxy-D-proDnamWo 



(400MHz, MeOD) 5 
0.90 (d, J=6.57Hz, 3H), 
1.00 (d, J=6.57Hz, 3H), 

1.18- 1.30 (m, 3H), 
1.31-1.43 (m, 2H), 
1.58-1.65 (m, 1H), 
1.68-1.78 (m, 4H), 1.84 
(d, J=1 2.38Hz t 2H), 

2.19- 2.30 (m. 2H), 
2.37-2.47 (m, 2H), 2.92 
(dd, J=1 0.61 ,4.80Hz, 
1H), 3.12 (d, 
J=10.11Hz, 1H), 3.63 
(m, 1H0. 4.28 (t, 
J=4.29Hz, 1H) 



(400MHz, MeOD) 6 
1.03-1.11 (m, 1H), 
1.11-1.20 (m, 4H), 
1.23-1.33 (m, 2H), 
1.44-1.56 (m, 5H), 
1.61-1.69 (m, 4H), 1.77 
(t, J=12.51Hz, 3H), 
1.87-1.97 (m, 1H), 
2.27-2.38 (m, 4H), 2.85 
(dd, J=10.48, 4.42Hz, 
1H), 3.08 (d, 
J=10.11Hz, 1H), 3.54 
(m,1H), 4.19 (t, 
J=4.55Hz, 1H). 



(400MHz, MeOD) 6 
1.15-1.26 (m, 3H), 
1.29-1.39 (m, 2H),1.61 
(d, J=1 2.38Hz, 1H), 
1.68-1.79 (m, 5H), 
2.45-2.55 (m, 2H), 2.99 
(d, J=1 0.36Hz, 1H), 
3.11 (dd, J=10.48, 
4.93Hz, 1H), 3.50-3.58 
(m, 2H), 3.74 (d, 
J=12.88Hz, 1H), 4.26 
(t, J=4.42Hz, 1H),7.04 
(t, J=8.72Hz, 2H), 7.34 
(dd, J=8.46, 5.68Hz, 
2H). 



295 



321 
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Table3 



Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 


Structure 
IUPAC Name [ 


Method 


1 H NMR 


MS 

(n/z) j 


32 


NA 


67 j 


(3R)-N-<2.6-(Jlfiuorobenzy1>- 
4-teobutylmorphollne-3-cart»xamlde 1 


A 


(400MHz, MeOD) 6 1 
0.85-0.97 (m, 6H), 
1 .98-2.07 (m, 1H), 
2.73-2.85 (m f 2H), 
3.01-3.11 (m, 1H), 
3.47-3.55 (m, 1H), \ 
3.55-3.65 (m, 1H), 
3.71-3.82 (m,2H), 
3.89-4.01 (m, 2H), 
4.40-4.51 (m, 2H), 
6.87-6.95 (m, 2H), ) 
7.24-7.33 (m. 1H). 


313 


33 


NA 


65 


H 3 C^ 1 

° 1 

(3R)-N-{3-fluorobenzyl)- 
4-isobutylmorpboUne-3-carboxamide 


A 


^nnMH7 MrOD^ 5 I 
0.88-0.98 (m, 6H), 
1.99-2.09 (m, 1H), 
2.76-2.86 (m, 2H), | 
3.02-3.12 (m, 1H),3.53 
(d, J=1 2.38Hz, 1H), 
3.60-3.70 (m, 1H), | 
3.72-3.82 (m, 1H), 
3.84-3.88 (m,1H), 3.93 
(dd, J=1 3.01 ,3.41 Hz, 
1H), 4.06 (dd,J=1 2.63, 
3.54Hz, 1H), 4.29-4.38 
(m, 2H), 6.90-6.98 (m, 
2H), 7.02 (d, J=7.58Hz, 1 
1H), 7.26 (td, J=7.58, 
5.94Hz. 1H) 


295 


34 


18 


79 


CH 3 

H3 °> F 
O 

(3R)-N-(4-fhJorobenzirt>- . 
4-lsobutyImorpholine-3-carboxamJda 


il A 


(400MHz, MeOD) 6 
1.02 (d, J=6.57Hz, 3H), 
1.09 (d, J=6.57Hz, 3H), 
2/12-2.23 (m, 1H), 
2.89-2.96 (m, 1H), 
2.97-3.03 (m, 1H), 3.25 
(td, J=12.25, 4.04Hz, 
2H), 3.66-3.73 (m, 1H), 
3.75-3.83 (m, 1H), 3.91 
(td, J=12.38, 2.27Hz, 
1H), 3.66-3.73 (m, 1H), 
3.75-3.83 (m, 1H),3.91 
(td, J=12.38, 2.27Hz, 
1H), 4.00-4.09 (m, 2H), 
4.18 (dd, J=12.63. 
3.54Hz, 1H), 4.43 (s, 
2H), 7.06-7.13 (m, 2H), 
7.33-7.38 (m, 2H). 


295 


35 


22.6 


82 


HcT 3 r CH3 

o 

<3R>-N-(2-ethoxybenzyl)- 
4-lsobuiylmorphollne«3-cart>oxarnIde 


A 


(400MHz, MeOD) 6 
0.96-1.06 (m f 6H), 1.42 
(t, J=6.95Hz, 3H), 2.07- 
2.18 (m,1H), 2.81-2.93 
(m, 2H), 3.08-3.19 (m, 
1H), 3.55-3.66 (m, 1H), 
3.73 (t. J=1 1.49Hz, 
1H), 3.81-3.93 (m, 2H), 
3.95-4.04 (m, 1H), 
4.04-4.14 (m, 3H), 
4.38-4.47 (m, 2H), 
6.89-6.98 (m, 2H), 7.23 
(d, J=7.33Hz, 1H), 
7.24-7.31 (m, 1H) 


321.4 
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Table 3 



Example 


Ki 

app 
(nM) 


%inh 
@ 0.1 
uM 


Structure 
lUPACName 


Method 


1 H NMR 


MS 

(fn/z) 


36 


21.4 


90 


o— 7 \\ 
o 

(3R)-N-(4-tluorabenzyl>-4- 
(4-lsocyanobenzyl)- 
N-melhylmorphoHn9-3-cart)oxamld9 


B 


(400MHz, MeOD) 6 
2.96-3.07 (m, 2H), 
3.08-3.17 (m, 2H), 
3.61-3.71 (m, 3H), 
3.84-3.96 (m, 2H), 4.16 
(dd, J=12.38, 3.28Hz, 
1H),4.29(d, 
J=1 3.14Hz, 1H), 4.37 
(d, J=7.07Hz. 1H), 
4.51-4.70 (m, 2H), 
7.04-7.10 (m, 1H),7.14 
(t, J=8.72Hz, 1H), 7.31 
9dt, J=8.53, 5.84Hz, 
2H), 7.65 (d, J=8.34Hz, 
9H^ 7 7fi-7 85 (m 2H) 


368.4 


i 37 


39.3 


100 


PH 3 

H3C > F 

o 

(3R)-N-{4-floorobenryl)-4-(4-»sobutyl)- 
N-methyl-morphollno-3-carboxamlde 


A 


(400MHz, MeOD) 6 
1.00-1.06 (m, 3H), 
1.07-1 .12 (m, 3H), 
2.12-2.23 (m, 1H), 
2.81-2.92 (m, 1H), 
2.94-3.04 (m, 2H), 3.08 
(S,2H), 3.21-3.29 (m, 
1H), 3.63-3.74 (m, 2H), 
3.86-3.96 (m, 1H), 
4.00-4.12 (m, 1H), 4.25 
(DD, j=12.88, 3.54Hz, 
1H), 4.59-4.69 (m, 3H), 
7.05-7.11 (m, 2h), 7.31 
(dd, J=8.34, 5.31Hz, 
2H). 


309^5 


38 


7.9 


90.4 


N-(2,3-dihydro-1 H-inden-2-y!)- 
1 -propyl- D-prolinamide 


. A 


(400 MHz, MeOD) 5 
ppm 0.76 (t, J=7.45 Hz, 
3 H) 1.28 -1.40 (m,2 
H) 1.68 -1.80 (m, 3H) 
2.08- 2.18 (m, 1 H) 
2.22 - 2.30 (m, 1 H) 
2.35 - 2.43 (m, 2 H) 
2.82 (ddd, J=15.54, 
10.23, 4.80 Hz,2H) 
2.93 (dd, J=9.85, 4.04 
Hz, 1 H) 3.12 (t, J=6.95 
Hz, 1 H) 3.20 - 3.27 
(m, 2 H) 4.58 (ddd, 
J=1 1.81, 6.88, 5.05 Hz, 
1 H)7.11 -7.16(m,2 
H) 7.21 (dt, ^=8.59. 
4.29 Hz, 2H) 


273.3 
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Table 3 



Ki 

Example I app 
(nM) 



%inh 
@0.1 



39 



40 



19 



100 



100 



Structure 
IUPAC Name 



Method 



1 -(cyclopentylmethyl)- 
N-(2,3-dihydro-1 H-inden-1-yl)-D- 
prolinamide 



CH 3 
H 3 cA 1 

1 .lsobutyl-N-{(2-methytpyrfd!n«3- 
yl)Tnethyl]- 
D-prolinamide 



41 



<1 



100 



0^ 




H NMR 



N-2-adamantyl-1 -(pyrldln-2- 
ylmethyl)- 
D-prollnamlde 



(400 MHz, MeOD) 5 
ppm 0.87 - 0.97 (m, 
^12.41,7.99, 7.99, 
7.99 Hz, 1 H) 0.99 - 
1.09 (m, JM2.38, 7.96, 
7.83, 7.71 Hz, 1 H) 
1.35-1.41 (m,2H) 
1.42- 1.48 (m,2H) 
1.57- 1.66 (m, 
JM2.69, 12.69, 7.45 
Hz,3H) 1.74-1.85 
(m, 2 H) 1.89 - 1.98 (m, 
J=15.41, 7.71, 7.71 Hz, 
1 H) 2.12-2.22 (m,1 
H) 2.26 - 2.33 (m, 1 H) 
2.40 (d, J=7.33 Hz, 2 
H) 2.46-2.55 (m, 
j=12.73, 8.04, 8.04, 
4.55 Hz, 1 H) 2.84 - 
2.93 (m, ^15.85, 7.86, 
7.86 Hz, 1 H) 2.98 - 
3.06 (m, ^=15.66, 8.84, 
4.55 Hz,2H) 3.18 (t, 
J=7A5 Hz, 1 H) 5.37 (t, 
J=7.20 Hz, 1 H) 7.15- 
7.26 (m. 4 H) 



(400 MHz, MeOD) 8 
ppm 0.76 - 0.84 (m, 6 
H) 1.62 - 1.73 (m, 1 H) 
1.74-1.85 (m, 3H) 
2.15-2.20 (m, 1 H) 
2.22 - 2.32 (m, 3 H) 
2.54 (s, 3 H) 3.02 (dd, 
J^.98, 4.17 Hz, 1 H) 
3.14-3.21 (m, 1 H) 
4.34 (d, JM5.16HZ, 1 
H) 4.54 (d, J=15.16Hz 
1 H) 7.24 (dd, J=7.71, 
4.93 Hz, 1 H) 7.66 (dd, 
J=7.58,1.26 Hz, 1 H) 
8.31 (dd, J^=4.93, 1.64 
Hz, 1 H) 



(400 MHz, MeOD) 5 
ppm 1.57 -1,67 (m, 2 
H) 1.70 -1.75 (m,2H) 
1.75-1.79 (m,3H) 
1.79 -1.90 (m, 10 H) 
2.20 - 2.31 (m, 1 H) 
2.51 - 2.58 (m, J^9.54, 
9.54, 6.19 Hz, 1 H) 
3.14 (t, ^=7.20 Hz, 1 H) 
3,34 (d, J=4.55 Hz, 1 
H) 3.76 - 3.82 (m, 1 H) 
3.84 (s, 1 H) 3.91 - 
3.96 (m, 1 H) 7.30 (dd, 
J=6.95, 5.43 Hz, 1 H) 
7.44 (d, J=7.83 Hz, 1 
H) 7.78 (td, ^=7.64, 
1.64 Hz, 1 H)8.49(d, 
J=4.29 Hz, 1 H 



MS 
(m/z) 



313.3 



276.3 



340.3 



WO 2005/108359 



PCT/IB2005/001140 



-86- 



Table3 





Example 


Ki 
app 
(nM) 


% inh 
@0.1 
pM , 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 
{m/z) 




42 


NA 

y 


0 


(4F^rkydc*«xyM-hydroc^1- 
[(1<r^thyl P ipeitdr>4V)n^W> 
proftnamtda 


D 


ppm 1.08-1.20 (m, 6 
H) 1.26-1.33 (m,3H) 
1.50-1.58 (m, 
wfc=12.63, 3.79, 3.54 Hz, 
1 H) 1.59- 1.69 (m, 4 
H) 1.73 -1.80 (m, 
JM2.38 Hz,2H) 1.89- 
2.00 (m,3H) 2.18(s,3 
H) 2.22 - 2.29 {m, 1 H) 
2.30 - 2.39 (m f 2 H) 
2.75 - 2.87 (m, 3 H) 
3.03 (d, J=10.11 Hz, 1 
H) 3.55 (tt, J=10.33, 
3.95 Hz, 1 H)4.18- 
4.22 (m, 1 H). 


324.3 




43 


NA 


31.9 


(4R)^a^damantyfl-[a^d5m8lhylamlno)8ttjyO- 
4-hydroxy-O-proOnQmWo 


E 


(400 MHz, MeOD) 8 
ppm 1.49-1.61 (m,2 
H) 1.68-1.70 (m, 
J=1.52 Hz, 3 H) 1.72- 
1.83 (m,9H)1.85- 
1.94 (m,2H) 2.19 (s, 6 
H) 2.34 - 2.46 (m t 4 H) 
2.70 - 2.76 (m, 1 H) 
2.96 (dd, J=10.86, 4.29 
Hz,1 H) 3.08-3.13 
(m, 1 H) 3.84 (s, 1 H) 
4.18 (t, J=4.67 Hz. 1 H) 


336.3 


44 


NA 


59.4 


H3C. N .CH 3 

(3R)-N-2-adamantyl-4-[2- 
(dim6thyIamino)ethyt]morpholinB- 
3-carboxamide 


E 


(400 MHz MeOD} 8 
ppm 1.63- 1.70 (m, 
J=14.40 Hz,2H) 1.79 
(s, 2 H) 1.82 -1.87 (m, 
4H) 1.87-1.93 (m, 
J=6.57 Hz,5H) 1.94 
(s, 1 H) 2.26 - 2.31 (m, 
6 H) 2.32 - 2.40 (m, 2 
H) 2.52 - 2.59 (m, 2 H) 
2.74 (dt, ^=12.38, 7.83 
Hz, 1 H) 2.98 -3.08 
(m, 2 H) 3.52 (dd, 
Jt=11.24, 9.22 Hz, 1 H) 
3.62 (td, ^=10.99, 2.53 
Hz, 1 H) 3.78 - 3.87 
(m. 2 H) 3.97 (s, 1 H) 


336.3 


45 


NA 


81 


^ r, 

N-2-adamantyM-amlno-1- 
J (cyclopsntylmelhyl)- 
D-prollnamide 


F 


1H NMR (400 MHz, 
MeOD) 5 ppm 1.21 - 
1.33 (m,3H)1.59- 
1.97 (m,16H) 2.08- 
2.18 (m, 2H) 2.43- 
2.72 (m, 2H) 2.74 - 
2.83 (m, 2 H) 3.03 - 

3.16 (m, 4 H) 3.72-3-74 
(m, 1 H) 3.97 (m, 1H) 

4.17 (m,lH) 


346 
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Table3 



Example 


Ki 
app 


%inh 
@ 0.1 
nM 


Structure 
1UPAC Name 


Method 


1 HNMR 


MS 
(/n/z) 


46 


<1 


100 


O 

N-2-adamantyl-1- 
(cydopentylmethyt)- 
D-prolinamide 


B 


(400 MHz, MeOQ)8 
ppm 1.23 -1.34 (m,2 
H) 1.58 -1.61 (m, 1 H) 
1.62-1.71 (m,5H) 
1.80 (s,2H)1.84- 

I. 94(m, J=13.64, 

II. 12 Hz, 13 H) 1.99- 
2.01 (m, J=4.29 Hz, 1 
H) 2.10-2.22 (m, 2 H) 
2.52 - 2.62 (m, 1 H) 
3.16-3.26 (m,3H) 
3.76 - 3.85 (m, 
J=10.80, 6.88, 4.29 Hz, 
1 H) 4.01 (s f 1 H) 4.17 
- 4.26 (m, 1 H) 


331 


47 


NA 


38 


H 3 q 

HO T! 

O 

(4R)-N-2-adamantyM-hydroxy-1 - 
[(1 -methylp!peridIn-4-y])methylH> 
prollnamlde 


D 


1H NMR (400 MHz, 
MeOD) 5 ppm 1.45- 
1.56 (m,1 H)1.62- 
2.04 (m, 21 H) 2.26 (s, 
3 H) 2.37 - 2.48 (m, 4 
H) 2.83 - 2.92 (m, 2 H) 
3.01 (dd, J=10.86, 4.29 
Hz, 1 H) 3.16 (d, 
JM0.11 Hz, 1 H) 3.93 
(s, 1 H) 4.32 (t, J=4A2 
Hz. 1 H) 


376.5 


48 


NA 


83 


Q 


B 


1H NMR (400 MHz, 
METHANOL-cfe) 8 ppm 
1.19-1.30 (m, 2H) 
1.62-1.97 (m, 18 H) 
2.38 - 2.49 (m, 4 H) 
3.03 (dd, JM0.74, 3.92 
Hz, 1 H)3.18(d, 
vM0.11 Hz,1 H) 3.38- 
3.45 (m, 2 H) 3.90 - 
3.96 (m, 3 H) 4.33 (t, 
ob4.42 Hz, 1 H) 


363 


| 49 


NA 


64 


3-careoxBfnlda . 


B 


1H NMR (400 MHz, 
CHLOROFORM-d) 5 
ppm 1.03 -1.84 (m, 14 
H)2.06(m,1 H) 2.24- 
2.42 (m, 2 H) 2.96 - 
3.06 (m, 3 H) 3.30 - 
3.41 (m, 4 H) 3.68 - 
3.79 (m, 5 H) 3.87 - 
3.98 (m, 3 H) 


325 


50 


1.3 


100 


N-cyclohexyM- 
(cydopentylmethyt) 
-D-prolinamlde 


A 


1HNMR (400 MHz, 
CHLOROFORM-d) 8 
ppm 1.09-1.21 (m t 5 
H) 1.32 -1.42 (m,2H) 
1.52- 2.08 (m, 15H) 
2.1 - 2.2 (m, 1 H) 2.24- 
2.31 (m, 1) 2.40 (d, 
J=7.33 Hz, 2 H) 2.98 
(dd, J=9.85, 4.04 Hz, 1 
H) 3.19 (t, J=7.S3 Hz, 1 
H) 3.67 - 3.77 (m, 
J=19.04, 10.45, 4.23, 
3.92 Hz, 1 H) 


279 
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Table 3 



! Example 


Ki 
app 
(nWI) 


% inh 
@0.1 
UM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 

(m/z) 


51 


1 


100 


% 


A 


1HNMR(400 MHz, 
CHLOROFORM-d) 5 
ppm 0.57 (d, J=6.57 
Hz, 3 H) 0.74 (d, 
J=6.57 Hz, 3H) 1.57- 
1.66 (m,2H)1.68- 
1.88 (m,5H) 1.98- 
2.06 (m, 1 H) 2.14- 
2.25 (m, 4 H) 2.73 - 
2.84 (m, 2 H) 3.02 - 
3.11 (m,2H) 5.09- 
5.18 (m,1 H) 7.06- 
7.10 (m,1 H) 7.15 
(ddd, J=7.01,4.86, 
1.77 Hz,2H) 7.21 - 
7.25 (m, 1 H) 7.64 (d, 
J=8.59 Hz. 1 H) 


301 


52' 


4.6 


100 


1 -(4-cyanobenzyl)-N-cyck3hexyl- 
D-pro!!naml(te 


B 


1HNMR (400 MHz, 
CHLOROFORM-d) 6 
ppm 1.08 -1.20 (m,3 
H) 1.32- 1.43 (m, 2 H) 
1.64-1.90 (m, 8H) 
2.22 - 2.37 (m, 2 H) 
3.02 (t, M7.07 Hz, 1 H) 
3.18 (dd, J=9.60, 5.05 
Hz, 1 H) 3.53 (d, 
J=13.39 Hz, 1 H) 3.67- 
3.77 (m, 1 H) 3.92 (d, 
J=13.64 Hz, 1 H) 7.13 
(d, J5=7.83 Hz, 1 H) 
7.40 (d, J=7.83 Hz, 2 
H) 7.64 (d, J=8.34 Hz, 
2H) 


312 


j 53 


4.6 


100 


CH 3 

N-{2-ethyoxybenry0-1 -Isobutyl- 
D-pronnamlde 


A 


1HNMR (400 MHz, 
MeOD) 8 ppm 1.00 (d, 
Jt6.57Hz, 3H) 1.05 
(d, ^=6.57 Hz, 3 H) 
1.42(t, J=7.07 Hz,3H) 
1.9-2.21 (m,4H) 2.47 
-2.57 (m, 1 H) 3.04 
(ddd, J=1 5.92, 12.51, 
7.20 Hz, 2 H) 3.20 (dt, 
.M1.05, B.24 Hz, 1 H) 
3.77 - 3.85 (m, 1 H) 
4.06-4.15 (m, 3H) 
4.40 - 4.50 (m, 2 H) 
6.90 (t, J=7.45 Hz, 1 H) 
6.97 (d, J=8.34 Hz, 1 
H) 7.21 - 7.29 (m. 2 H) 


305.5 



WO 2005/108359 



PCT/IB2005/001140 



-89- 



Tabl©3 



Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 
UM- 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 1 

(m/z) 


54 


13.2 


94 


C 

1-(cyctoixirrtj 


^? 

f!me0^1>-N-{2-ethoxybenzyl)- 


A 


1 w mme) /Ann MM7 
in iNivin ivint, 

MeOD)8ppm1.22- 

1.33 (m,2H)1.42(t, 

Jt=6.95 Hz,3H) 1.52- 

1.71 (m,4H)1.81 - 

1.92 (m,2H) 2.04- 

2.18 (m, 4 H) 2.47- 

2.57 (m, 1 H)3.13- 

3.24 (m, 3 H) 3.81 

(ddd, uM1.56, 7.01. 

4.42 Hz, 1 H) 4.07 - 

4.16 (m, 3 H) 4.45 (s, 2 

H) 6.90 (t, J=7.45 Hz. 1 

H) 6.96 (d, J=8.08 Hz, 

1 H) 7.22 - 7.28 (m, 2 

H) 


331.5 


55 


3.7 


100 


N-(2-methyIcyolohexyl)- 
1-propyH>prollnamWe 


A 


1H NMR (400 MHz, 
CHLOROFORM-d) 5 
ppm 0.84 - 0.95 (m, 6 
H) 1.04-1.91 (m, 14 H) 
2.10-2.61 (m, 4H) 
2.96-3.06 (m, 1 H) 
3.13-3.22 (m, 1 H) 
3.36 - 3.47 (m. 1 H). 


253 


56 


8 


92 


^8 

D-prottnamfdo 


A 


1H NMR (400 MHz. 

ppm 0.85 (t, J=7.33 Hz, 
3H) 1.42-1.54 (m,2 
H)1.78- 2.0 (m, 6 H) 
2.08- 2.19 (m, 1 H) 2.2 
- 2.33 (m, 2 H) 2.44 (dt, 
J=11.62, 8.21 Hz, 1 H) 
2.6-2.7 (m, 1H)2.75- 
2.86 (m,2H) 3.16- 
3.24 (m,2H) 5.19- 
5.27 (m, 1 H)7.19- 
7.23 (m, 1 H) 7.27 
(ddd, J=8.97, 2.02, 
1.89 Hz,2H) 7.32- 
7.35 (m, 1 H) 7.78 (d, 
J=6.82 Hz, 1 H) 


287 


57 


23.4 


81 


{3F^<2^uon*eniyO-4-toobulyJmoipho1ln»- 
3-cartxjxamkjo 


A 


1HNMR (400 MHz, 
MeOD) 5 ppm 0.99 (d, 
J=6.57 Hz, 3 H) 1.06 
(d, J= 6.6 Hz, 3 H) 2.09 
-2.19(m, ^=8.92, 6.68, 
4.45, 4.45, 2.53 Hz, 1 
H) 2.86 - 2.99 (m, 3 H) 
3.22 (td, ^=12.38, 4.04 
Hz, 1 H) 3.67 (d, 
^=12.88 Hz, 1 H) 3.71 - 
3.79 (m. 1 H) 3.87 (td, 
JU12.38, 2.27 Hz, 1 H) 
4.01 (td, ^=11.31,3.66 
Hz,1 H)4.14(dd, 
J=12.63, 3.54 Hz. 1 H) 
4.43-4.51 (m,2H) 
7.08 - 7.18 (m, 2 H) 
7.30 - 7.40 (m, 2 H) 


295 
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Table3 



Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 
UM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 
(ni/z) 


58 


28 


70 


H 3 C^ 

1 -Ethyl-N-(2-methy1cyclohaxyI)- 
D-proltnamlde 


A 


1H NMR (400 MHz, 
CHLOROFORM-d) 8 
ppm 0.87 - 0.93 (m, 3 j 
H) 1.04- 1.34 (m, 8 H) 
1.6- 1.92 (m ( 7H) 2.1- 
2.17 (m. 1 H)2.31 (bs, 
1 H) 2.46 (bs, 1 H) . 
2.68 (m, 1 H) 3.02 (bs, 
1 H) 3.18 (bs, 1 H) 
3.35 - 3.46 (m, 1 H) 


239 


59 


22 


71 


1-(4-Cyanobenzy!)-N-cyclohexyl- 
2-methyjprolinamide 


B 


1H NMR (400 MHz, 
CHLOROFORM-d) 6 
ppm 1.09-1.27 (m, 4 
H) 1.29- 1.45 (m, 5 H) 
1.63-1.90 (m, 7H) 
2.01 -2.11 (m, 1 H) 
2.35 - 2.44 (m, 1 H) 
2.91 - 2.99 (m, 1 H) 
3.40 (d, J=13.89 Hz, 1 
H) 3.69 - 3.79 (m, 1 H) 
3.85 (d, ^=13.89 Hz, 1 
H) 


326 


60 


25 


79 


^H 3 

N-CyctohB>cyl-2-methyl- 
1 -propylprolinamide 


A 


1H NMR (400 MHz, 
CHLOROFORM-d) 6 
ppm 0.86 - 0.95 (m, 3 
H) 1.08 -1.20 (m t 6H) 
1.33-1.42 (m, 3H) 
1.50-1.61 (m,2H) 
1.64-1.76 (m,5H) 
1.84 (d, J=11.62 Hz, 2 
H) 1.92 - 2.02 (m,1 H) 
2.28 - 2.40 (m, 3 H) 
3.12-3.21 (m, 1 H) 
3.63 - 3.73 (m, 
J=18.85, 10.33, 4.17, 
3.79 Hz, 1 H) 7.59 (d, 
J=6.06 Hz, 1 H) 


253 


61 


NA 


74 


H 3 C X 

O 

(3fl)-A/-2-adamantyl-4-[(1- 

methylpiperidln-4- 
yl)methyl]morphoIine-3- 
carboxamide 


D 


(400 MHz, MeOD) 8 
ppm 1.52-1.57 (m, 1 
H) 1.59-1.70 (m,3H) 
1.80 (s, 3 H) 1.88 (dd, 
J=17.18, 2.78 Hz,5H) 
1.93 (dd, J=9.47, 2.15 
Hz, 4 H) 2.02 (d, 
J=14.15Hz,2H) 2.29 
(dt, ^=12.06, 3.32 Hz, 1 
H) 2.43 (d, ^=14.40 Hz, 
1 H) 2.88 (s, 3 H) 3.02 
-3.14(m,3H) 3.19 
(dd, J=13.14, 3.28 Hz, 
1 H) 3.33 - 3.40 (m, 1 
H) 3.52 - 3.61 (m, 2 H) 
3.71 (t, ^=12.38 Hz, 1 
H) 3.80 (d» ^=12.88 Hz, 
1 H) 3.85 - 3.96 (m, 1 
H) 4.03 (d, J=5.31 Hz, 
1 H) 4,09 (dd, ^=13.01, 
3.16 Hz, 1 H)4.20- 
4.30 (m, 2 H) 


376 
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Table 3 



Example 


Ki 
app 
(nM) 


%inh 
@ 0.1 
pM 


Structure 
IUPAC Name 


Method 


1 HNMR 


MS 
im/z) 


62 


1.1 


100 


NC 

(3fl)-W-2-adamantyl-4-(4- 
cyanobenzyl)morpholine-3- 
carboxamide 


B 


(400 MHz, MeOD) 8 
1.56-1.66 (M, 2H), 1.73 
(s f 3H), 1.78-2.02 (m, 
8H), 3.29-3.39 (m, 1H), 
3.58-3.69 (m, 2H), 
3.93-4.02 (m, 2H), 
4.16-4.28 (m, 3H), 4.48 
(d, J=1 2.63Hz, 1H), 
7.61-7.70 (m, 2H), 7.81 
(d, J=7.83Hz, 2H), 8.52 
(S.1H) 


380 


I 63 


1 


100 


o 

(3fl)-/V-2-adamantyl-4- 
(cyclopentyl methyl)morpho 
line-3-carboxamide 


B 


(400 MHz, MeOD) 5 
1.17-1.28 (m, 1H), 
1.31-1.42 (m, 1H), 
1.59-1.71 (m,6H), 1.80 
(s, 1H), 1.84-1.96 (m, 
12H), 2.35 (dt, 
J=13.83, 7.99Hz, 1H), 
3.03-3.10(m, 1H), 
3.11-3.18 (m, 1H), 
3.22-3.29 (m, 1H), 
3.62-3.73 (m, 2H), 3.85 
(td, J=12.63, 2.02Hz, 
1H), 4.01 (s, 1H), 4.04 
(br. 1H), 4.06 (dd, 
J=1 3.01, 3.41Hz, 1H), 
4.1 1-4.22 (m, 2H) 


347 


64 


1.3 


100 


CH 3 

o 

(3fl)-A/-2-adamantyl-4- 
lsobutylmorpholine-3- 
carboxamtde 


B 


(400 MHz, MeOD) 5 
1.02 (d, J=6.82Hz, 3H), 
1.10 (d, J=6.57Hz, 3H), 
1.62-1.71 (m, 2H), 1.80 
(s, 3H), 1.84-1.94 (m, 
9H), 2.13-2.24 (m, 1H), 
2.85-2.96 (m, 1H), 
2.97-3.08 (m, 1H), 
3.20-3.28 (m, 1H),3.66 
(d, J=12.63Hz, 1H), 
3.72 (dd, J=12.13, 
lO.BonZ, in), o.od- 
3.93 (m, 1H), 3.97-4.02 
(m, 1h), 4.02-4.12 (m, 
2H). 4.12-4.22 (m. 2H) 


321 I 


65 


2.6 


100 


CH 3 

o 

(3/7)- A/-2-adamantyl-4- 
propylmorphoHne-3- 


B 


(400 MHz, MeOD) 5 
0.99 (t, J=7.45Hz, 3H), 
1.62-1.99 (m, 17H), 
3.08 (t. J=8.21Hz, 2H) f 
3.21-3.29 (m, 1H), 3.59 
(d, J=1 2.88Hz, 1H), 
3.80 (t, J=1 2.00Hz, 
1H0, 4.00-4.11 (m, 
2H), 4.16-4.26 (m, 2H) 


' 307 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@0.1 
UM 


Structure 
IUPAC Name j 


Method 


1 HNMR 


MS 

(m/z) 


66 


10 


89 


OH 

O 

(3fl)-N-2-adamantyl-4-(2- 
hydroxyethyl)morpholine-3- 
carboxamide j 


A 


(400 MHz, MeOD) 5 
1.54 (d, J=12.13Hz, 
2H), 1.69-1.95 (m, 8H), 
2.17-2.26 (m, 2H), 
2.62-2.71 (m, 1H), 
2.89-3.00 (m, 2H), 
3.31-3.40 (m, 1H), 
3.44-3.56 (m, 2H), 3.66 
(m, 1h), 3.71-3.82 (m, 
2H), 3.85 (8, 1H),4.76- 
4.82 (m, 4H) 


309 


67 


1 


100 


O 

(3f?)-Af-2-adamantyl-4- 

(pyridin-2- 
ylmethyl)morpholine-3- 
carboxamlde 


B 


(400 MHz, MeOD) 5 
1.49 (d, J=1 2.88Hz, 
1H),1.57 (d, 
J=1 2.88Hz, 1H),1.66- 
1.72 (m, 4H), 1.73-1.77 
(m, 4H0, 1.80 (d, 
J=14.65Hz, 4H), 1.93 
(d, J=13.14Hz, 1H), 
2.29 (td, J=11.31, 
3.41Hz, 1H), 2.66 (d, 
J=12.13Hz, 1H), 3.10 
(dd, J=9.35, 3.79Hz, 
1H),3.38(d, 
J=14.15Hz, 1H), 3.45- 
3.55 (m, 2H), 3.68 (d, 
J~11.37Hz.1H), 3.81- 
3.90 (m, 3H), 7.18-7.26 
(m, 1H), 7.44 (d, 
J=7.83hz, 1H0, 7.68- 
7.75 (m, 1h), 8.42 (d, 
J=5.Q5Hz, 1H) 


356 


68 


2 


93.5 


o 

1 -(cyclopentylmethyl)-/V- 
[(1- 

hydroxycyclohepty!)methyl] 
-D-prolinamide 


| B 


(400 MHz, MeOD) 
5 ppm 1.23 -1.34 (m, 2 
H) 1.36 -1.41 (m, 1 H) 
1.43 (dd, J=7.33, 4.55 
Hz, 1 H) 1.57 -1.68 
(m, 13 H) 1.85 -1.96 
(m,2H) 1.98-2.09 (m, 
3H) 2.11 -2.23 (m,2 
H) 2.52 - 2.63 (m, 1 H) 
3.17-3.28 (m,5H) 
3.82 (m, 1 H) 4.21 - 
4.30 (m, 1 H) 8.42 (t, 
J=5.68 Hz, 1 H) 


323 


69 


7 


100 


! P H 3 
H 3 C-4 

o 

AH(1- 

hydroxycyclohexyl) methyl]- 
1-lsobutyl-D-prolinamlde 


B 


(400 MHz, MeOD) 8 
ppm 1.04 (dd, J=14.91, 
6.57 Hz, 6 H) 1.27- 
1.38 (m, 1 H) 1.44 - 
1.54 (m,6H)1.58- 
1.68 (m,2H)1.97- 
2.09 (m,3H) 2.13- 
2.24 (m, 1 H) 2.51 - 
2.60 (m, 1 H) 2.81 (s, 2 
H) 3.02 - 3.08 (m, 2 H) 
3.18 - 3.26 (m, 1 H) 
3.28 (d, c£=1.77 Hz, 1 
H) 3.81 (m, 1 H) 4.14- 
4.20 (m, 1 H) 8.32 - 
8.42 (m. 1 H) 


283 
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Table 3 



Example 


Ki 
app 
(nM) 


%inh 
@ 0.1 
uM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 

(m/z) 


70 


NA 


74 


(3fl)-A/-2-adamantyl-4-(2- 
pyrrolidin-1- 
ylethyl) morpholine-3- 
carboxamlde 


A 


(400 MHz, MeOD) 5 ! 
ppm 1.64 (s,1 H)1.68 
(s, 1 H) 1.78 -1.81 (m t 
2 H) 1.82 -1.87 (m f 5 
H) 1.87 -1.91 (m,7H) 
1 .93 (s, 4 H) 1.96 (s, 1 
H) 2.36 (td, J=11.18,. 
3.41 Hz, 1 H) 2.45 (dt, 
J=12.32, 6.09 Hz, 1 H) 
2.72 - 2.81 (m, 2 H) 
2.81 - 2.91 (m, 5.68. 
5.56 Hz, 2 H) 2.97 - 
3.03 (m, 1 H) 3.09 - 
3.17 (m, 1 H) 3.51 (dd, 
J=11.24, 9.47 Hz,1 H) 
3.63 (td, J=11.05, 2.40 
Hz, 1 H) 3.80 - 3.88 
(m, 2 H) 3.98 (s, 1 H) 


362.3 


71 


NA 


NA 


1-(4-fluorobenzyl)-W-(2- 
morpholin-4-ylethy])-D- 
prolinamide 


A 


(400 MHz, MeOD) 5 
ppm 2.00 - 2.12 (m, 2 
H)2.20(ddd, J=8.21, 
4.29, 4.17 Hz, 1 H) 
2.55- 2.66 (m, 1 H) 

3.17 (td; J=11.94, 3.16 
Hz, 2 H) 3.24 (dt, 
J=12.88, 6.44 Hz, 2 H), 
3.35 - 3.41 (m, 1 H) 
3.51 - 3.62 (m, 4 H) 
3.63 - 3.72 (m, 1 H) 
3.94 (t, ^12.63 Hz, 2 
H) 4.00 - 4.08 (m, 2 H) 
4.34-4.44 (m,2H) 
4.60 (d, J=12.88 Hz, 1 
H) 7.21 (t, J=8.72 Hz, 2 
H) 7.61 (dd, J=8.46, 

5.18 Hz, 2 H), 8.74 (br, 
1 m 


336 


72 


NA 


NA 


1 -(cyclohexylmethyl)- N-(2- 
morpholin-4-ylethy1)-D- 
prolinamide 


B 


(400 MHz, MeOD) 5 
ppm 1.00 -1.11 (m, 
J=12.06, 11.84,11.84, 
3.16 Hz, 2 H) 1.26- 
1.37 (m, 3 H) 1.71 - 
1,83 (m,5H) 1.98 (d, 
^12.88 Hz, 1 H)2.08- 
>2.15(m,2H) 2.16- 
2.21 (m, 1 H) 2.58 (td, 
J=8.40, 4.67 Hz, 1 H) 
3.03 (dd, JM2.63, 5.56 
Hz,1 H) 3.15-3.26 
(m, 3 H) 3.34 - 3.41 (m, 
2 H) 3.57 - 3.67 (m, 4 
H) 3.75 - 3.85 (m, 2 H) 
3.92 - 4.00 (m, 2 H) 
4.01 - 4.07 (m, 2 H) 
4.33 (t, J=8.21 Hz, 1 
H). 8.78 (br, 1 H). 


324 
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Table 3 



Example 


Ki 
app 

/ n M\ 


%inh 
©0.1 

-J±M 


Structure 
IUPAC Name 


Method 


1 HNMR 


MS 

(m/z) 


73 


NA 


83 


H 3 C>^N^ 
CH 3 

(3fl)-N-2-adamantyl-4-[(1 - 
isopropyIpiperidin-4- 
yl)methyi]morpholine-3- 
carboxamide 


D 


(400 MHz, MeOD) 5 
ppm 1.07- 1.14 (m, 6 
H) 1.17 -1.28 (m,2H) 
1.63-1.72 (m,4H) 
1.73-1.93 (m, 12 H) 
1.99 - 2.06 (m, 1 H) 
2.18-2.35 (m,5H) 
2.81 (dt t J=13.14, 6.57 
Hz, 1 H) 2.90 - 3.02 
(m, 4 H) 3.54 (dd, 
^11.12, 9.09 Hz, 1 H) 
3.59 - 3.67 (m, 1 H) 
3.80 - 3.87 (m, 1 H) 
3.97 (8, 1 H) 


404.3 


74 


NA 


90 


r°i » 

(3/=?)- A/-2-adamantyl-4-[(1 - 
isobutylpiperidin-4- 
y))methyl]morpholine-3- 
carboxamide 


D 


(400 MHz, MeOD) 5 
ppm u.yi \yQ, u=o.ot , 
2.27 Hz, 6 H) 1.17- 
1.29 (m,2H)1.58- 
1.70 (m,4H)1.79- 
1.95 (m, 16 H) 2.10- 
2.21 (m, 4 H) 2.37 (dd, 
J=12.13, 10.11 Hz, 1 
H) 2.89 (dd, J^9.22, 
3.66 Hz, 3 H) 2.99 (dt, 
J=11.87, 2.65 Hz, 1 H) 
3.52 (dd, J=11.24, 9.22 
Hz, 1 H) 3.57 - 3.65 
(m, 1 H) 3.79 - 3.87 (m, 
2H) 3.96 (s, 1 H) 


418.3 


75 


NA 


91 


(3flf)-A/-2-adamantyl-4-[(1 - 
ethylpiperidin-4- 
yl)methyl]morphollne-3- 
carboxamide 


D 


(400 MHz, MeOD) 8 
ppm 1.13 (t,*fc=7.20 Hz, 
3H) 1.17- 1.28 (m, 2 
H) 1.65 -1.75 (m,4H) 
1.81 1.95 (m, 12 H) 
2.00 - 2.12 (m, 3 H) 
2.16-2.26 (m, 2H) 
2.38.(dd, J=12.13, 9.85 
Hz, 1 H) 2.46-2.53 
(m, 2 H) 2.92 (dd, 
J=9.09, 3.54 Hz, 1 H) 
2.98 - 3.06 (m, 3 H) 
3.54 (dd, JM1.37, 9.09 
Hz, 1 H) 3.63 (td, 
^=10.86, 2.53 Hz, 1 H) 
3.80 - 3.87 (m, 2 H) 
3.97 (s, 1 H) 


390.3 
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Table 3 



Example 


Ki 
app 
(nM) 


%inh 
O 0.1 
uM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 
{m/z) 


76 


NA 


14 


HC Vi H 

(4fl)-A/-2~adamantyl-4- 

hydroxy-1-[(1- 
isopropylpiperidin-4- 
yl)methyl]-D-prolinamide 


D 


Sppm 1.08 (dd, J=6.57, 
3.28 Hz, 6 H) 1.18- 
1.30 (m,2H) 1.46- 
1.57 (m, 1 H) 1.63- 
2.11 (m, 17 H) 2.15 - 
2.25 (m t 2 H) 2.36 - 
2.48 (m, 4 H) 2.72 (dt, 
J=13.14, 6.57 Hz, 1 H) 
2.87 - 2.95 (m, 2 H) 
3.01 (dd t JM0.74, 4.17 
Hz, 1 H)3.17(d, 
J=10.11 Hz, 1 H) 3.93 
(s, 1 H) 4.33 (t, J=4A2 
Hz, 1 H) 


404.3 


77 


NA 


NA 


6h 3 

(3fl)-A/-2-adamantyl-4-[(1 - 
methylpyrrolidin-3- 
yl)methyljmorpholine-3- 
carboxamlde 


D 


(400 MHz, MeOD) 
j&ppm 1.62-1.73 (m,2 
H) 1.81 -2.15(m, 14 
H) 2.26 - 2.36 (m, 6 H) 
2.47 - 2.57 (m, 3 H) 
2.63-2.71 (m, 1H) 
2.78 2-9 (m, 1H) 2.95- 
3.07 (m, 2 H) 3.56 - 
3.66 (m, 2 H) 3.78 - 
3.B5 (m, ^11.27, 7.42, 
3.54, 3.54 Hz, 2 H) 
3.98 (s, 1 H) 


362.3 


78 


NA 


NA 


(3fl)-N-2-adamantyl-4- 
{[(2S-1-methylpyrrolidin-2- 
yl]methyl}morpholine-3- 
carboxamide 


D 


(400 MHz, MeOD) 8 
ppm ppm 1.67 (d, 
JM2.88 Hz, 2 H) 1.80- 
2.04(m, 15H)2.16- 
2.25 (m, 1 H) 2.54 
(ddd, J=12.00, 9.35, 

3.16 Hz, 1 H) 2.66- 
2.71 (m, 2 H) 2.74 (s, 3 
H) 2.85-2.93 (m, 1 H) 
3.00 (ddd, J=8.84, 
5.94, 2.91 Hz, 1 H) 

3.17 (dq, J^6.69, 6.44 
Hz, 1 H) 3.25 (dd, 
J=8.34, 3.28 Hz, 1 H) 
3.43 - 3.51 (m, 1 H) 
3.58 - 3.69 (m, 2 H) 
3.79 (dt, J=11.43, 3.25 
Hz, 1 H) 3.86 (dd, 
J=11.12, 3.28 Hz, 1 H) 
3.99 (s, 1 H) 


362.3 
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Table 3 



J Example 


Ki 

I app 
(nM) 


% inh 
@0.1 

P" 


Structure 
IUPAC Name 


Method 


*H NMR 


MS 


7? 


NA 


NA 


(3fl)-/V-2-adamantyl-4-[(1- 

propyIpiperIdin-4- 
yl)methyl]morpholine-3- 
carboxamide 


D 


(400 MHz, MeOD) 6 
ppm 0.92 (t, J=7.33 Hz, 
3 H) 1.17- 1.28 (m,2 

1.63-1.74 (m,4 H) 
1.81 (S,2H)1.84- 
1.95 (m, 11 H) 1.96- 

2.08 (m, 3 H) 2.14- 
2.26 (m, 2 H) 2.30 - 
2.40 (m, 3 H) 2.91 (dd, 
Jt=9.09 f 3.79 Hz, 1 H) 
2.94 - 3.02 (m, J=8.87, 
5.91,2.91,2.78 Hz, 3 
H) 3.53 (dd, J=11.12, 

9.09 Hz, 1 H) 3.58 - 
3.66 (m, 1 H) 3.79 - 
3.87 (m, 2 H) 3.97 (s, 1 
H) 


404.3 [ 


80 


NA 


NA 


ox. ^ 

(3/7)-A^2-adamantyl-4-{2- 
[benzyl(methyl)amino]ethyl 

}morpholine-3- 

carboxamide 


N 


(400 MHz, MeOD) 8 
ppm 1.59 -1.67 (m, 2 
H) 1.78 (s, 2 H) 1.80- 
1.91 (m, 10 H) 2.20- 
2.30 (m, 4 H) 2.33 - 
2.41 (m, 1 H) 2.50 - 
2.62 (m, 2 H) 2.71 - 
2.79 (m, 1 H) 2.85 - 
2.93 (m, 1 H) 2.98 - 
3.04 (m, 1 H) 3.47 - 
3.58 (m, 4 H) 3.72 - 
3.79 (m, 1 H) 3.83 (dd, 
J=11.24, 3.66 Hz, 1 H) 
3.93-3.98 (m, 1 H) 
7.23 - 7.34 (m, 5 H) 


412.3 


81 


NA 


NA 


h 3 c^n XH3 

(3fl)-A^2-adamantyI-4-{2- 
[ethyl(methyl)amino]ethyl} 
morpholine-3-carboxamide 


N 


(400 MHz, MeOD) 5 
ppm 1.43 (t, J=7.20 Hz, 
3 H) 1.64 -1.73 (m, 2 
H) 1.82 (S,3H)1.86- 
1.98 (m, 8H) 2.01 - 
2.08 (m, 1 H) 2.96 (s, 3 
H) 3.13- 3.25 (m, 1 H) 
3.34 - 3.41 (m, 3 H) 
3.41 - 3.53 (m f 2 H) 
3.62 - 3.74 (m, 3 H) 
3.85 - 3.96 (m, 1 H) . 
4.04 - 4.10 (m, 2 H) 
4.11 -4.18(m, 1 H) 
4.18- 4.24 (m, 1 H) 


350.3 
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Table 3 



Example 


XI 

app 

(nM) 


% inh 
@0.1 
UM 


Structure 
IUPAC Name 


Method 


'H NMR 


MS 

(m/z) 


82 


NA 


NA 


0 

(3/ : ?)-A^2-adamantyl-4-(2- 
morpholin-4- 
ylethyl)morpholine-3- 
carboxamide 


N 


(400 MHz, MeOD) 8 
ppm 1.64-1.71 (m, 2 
H) 1.80 (s,2H)1.83- 
1.94(m, 10H)2.32- 
2.44 (m, 2 H) 2.44 - 
2.49 (m t 4 H) 2.50 - 
2.59 (m, 2 H) 2.76 
(ddd, *M2.00, 8.72, 
6.06 Hz, 1 H) 3.01 - 
3.08 (m, 2 H) 3.53 (dd, 
^=11.24, 9.22 Hz, 1 H) 
3.59 - 3.68 (m, 5 H) 
3.78 - 3.86 (m, 2 H) 
3.97 (s. 1 H) 


378 


83 


NA 


NA 


H 3 d 

(3fl)-A/-2-adamantyl-4-{[1 - 
(methylsutfonyl)plpei1din-4- 
yl)methyl}morpholine-3- 
carboxamide 




(400 MHz, MeOD) 8 
ppm 1.29-1.44 (m, 2 
H) 1.67 (t, J=10.23 Hz, 
2 H) 1.81 - 2.07 (m, 14 
H) 2.14- 2.16 (m,1H), 
2.74 - 2.85 (m, 5 H) 
3.00-3.11 (m, 2H) 
3.25 - 3.31 (m, 1 H) 
3.69 - 3.78 (m, 4 H) 
3.83 - 3.93 (m, 1 H) 
4.01 -4.14(m, 3H) 
4.21 (dd, J=1 2.63, 3.54 
Hz, 1 H) 8.50 (d, 
J=7.07 Hz, 1 H) 


440.3 


84 


NA 


62 


° ^ 

/V-cyclohexyl-1-ethyl-D- 
prolinamide 


A 


(400 MHz, CDCI 3 ) 6: 
7.37 (s, 1H), 3.64-3.85 
(m,1H), 3.17 (t,1H), 
2.98 (dd, 1H), 2.56- 
2.72 (m, 1H), 2.40-2.56 
(m, 1H), 2.23-2.37 (m, 
1H), 2.06-2.23 (m, 1H). 
1.54-1.95 (m, 8H), 
1.29-1.48 (m, 2H), 
1.10-1.27 (m, 3H), 1.06 
(t. 3H). 


225 


85 


9 


94 


Wo 

I 

CH 3 

N-cyciohexyM -propyl-D- 
prolinamide 


A 


(CDCI3, 400MHz) 6: 
7.37 (1H,d). 3.74 (1H, 
m);3.15(1H, m); 2.97 
(1H, m); 2.52 (1H, m); 
2.41 (1H, m; 2.27 (1H, 
m); 2.18-2.10 (1H, m); 
1.92-1.30 (12H,m); 
1.24-1.08 (3H, m);0.92 
(3H.t). 


239 


86 


<1 


100 


Wo 

CH 3 

A/-cycIohexyl-1 -isobutyl-D- 
prolinamlde 


A 


(CDCI 3 , 400MHz) 5: 
7.35 (s, 1H), 3.64-3.85 
(m, 1 H), 3.07-3.22 (m, 
1 H), 2.96 (dd, 4.80 Hz, 
1 H), 2.07-2.32 (m, 5 
H), 1.65-1.94 (m,7H), 
1.29-1.48 (m,3H), 
1.06-1.24 (m, 3H), 
0.96 (d, 3 H), 0.88 (d, 3 
H). 


253 
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Table 3 



Example 


Ki 

app 
(nM) 


%inh 
@0.1 
UM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 
(m/z) 


87 


NA 


54 


N-cyclohexyi-1 -(2-hydroxy- 
2-methylpropyl)-D- 
prolinamide 


G 


(CDCIa, 400MHz) 6: 
7.32 (1H, d); 3.75-3.65 
(1H, m); 3.40-3.30 (1H, 
m); 3.16 (1H, dd); 2.66 
(1H, d); 2.49 (1H, d); 

O A O /H LI #Jf\ ,0400 no 

2.46 (In, at), ^.lo-^.uy 
(1H, m); 1.90-1.55 (9H, 
m); 1.45-1.30 (2H, m), 
1.25, (3H,s);1.24(3H, 
s); 1.23-1.10 (3H.m). 


268 


88 


7 


94 


H 3 cr° 

/V-cyclohexyl-1-(2- 
methoxy-2-methylpropyl)- 
D-prolinamide 


H 


(CDCI 3> 400MHz) 6: 
7.54 (1H, d); 3.75-3.65 
(1H. m); 3.40-3.30 (1H, 
m); 3.20 (3H,S), 3.10 
(1H, dd);2.60 (1H, d); 

O no /H L| HV O 1Q M M 

d.oo \ \ n, Q) t <c.oy \ i n, 
dt); 2.15-2.05 (1H, m); 
1.95-1.60 (9H, m); 
1.45-1.30 (2H, m), 
1.18, (3H,s); 1.16 (3H, 
s); 1.23-1.10 (2H, m). 


283 


89 


NA 


92 


CH3 

/V-[(1R,2f? t 4S)- 
bicyclo[2.2.1]hept-2-yl]-1- 
propvl-D-prolinamide 


A 


(CDCb, 400 MHz) 6: 
ppm 0.65-0.77 (m, 1H) 
0.94 (t, J=7.45Hz, 3H) 
,1.16-1.91 (m, 11H) 
2.00-2.33 (m, 4H) 2.35- 
2.61 (m, 3H) 2.99 (dd, 

3.14-3.23 (m, 1H) 4.03- 
4.19 (m,1H), 7.57 (s, 
1H) 


251 


90 


NA 


100 


CH 3 

N-[(1S,2S,4fl)- 
bicyclo[2 .2. 1 ]hept-2-yl]-1 - 
propyl-D-prolinamide 


A 


(CDCI 3 , 400 MHz) 6: 
0.66-0.78 (m, 1H) 0.95 
(t, J=7.33Hz, 3H) 1.16- 
1.91 (m t 11H) 2.00- 
2.1 9 (m, 2H) 2.19-2.32 
(m, 2H) 2.35-2.49 (m, 
2H) 2.53-2.66 (m, 1H) 

O r\f\ t rArX 1 H C\ H 4 

3.00 (ad, J= iu. 1 1 , 
4.80Hz, 1H) 3.12-3.25 
(m,1H) 4.01 -4.1 8 (m, 
i/=4.29Hz, 1H), 7.54 (s, 
1H) 


251 


91 


NA 


100 


CH 3 

/V-blcyclo[2.2.1]hept-2-yl-1- 


A 


(CDCI3, 400 MHz) 6: 
0.93 (t, 3H) 1.07-1.35 
(m, 5H) 1.38-1 .58 (m, 
4H) 1.59-1.88 (m, 4H) 
2.05-2.32 (m, 4H) 2.34- 
2.45 (m.lH) 2.46-2.60 
(m,1H) 2.96 (dd, 1H) 
3.14 (t f 1H) 3.64-3.77 
(m. 1H), 7.32 (s, 1H) 


| 251 
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Table 3 



1 Example 


Ki 
app 
(nM) 


% Inh 
@ 0.1 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 
(m/z) 


92 


NA 


100 


L 

AW)icyc!o[2.2.1]hept-2-yl-1- 
propyl-D-prollnamide 


A 


(CDCb, 400 MHz) o: 
0.92 (t,3H) 1.06-1.34 
(m, 5H) 1.38-1.57 (m, 
4H) 1.61-1.92 (m, 4H) 
2.07-2.31 (m, 4H) 2.35- 
2^45 (m, 1H) 2.45-2.56 
(m, 1H) 2.96 (dd t 1H) 
3.10-3.21 (m, 1H) 3.67- 
3.76 (m.lHJ.^ts, 
1H1 


251 


93 


2 


100 


W o H L 

CH 3 

N-cycloheptyl-1 -propyl-D- 
prolinamide 


A 


(CDCI3, 400MHz) 5: 
7.42 (S.1H), 3.86-4.01 
(m, 1 H), 3.10-3.21 (m, 
1 H), 2.96 (dd, 1 H), 
2.46-2.57 (m, 1 H), 
2.36-2.45 (m, 1 H), 
2.21-2.31 (m, 1 H), 
2.08-2.20 (m, 1 H), 
1.34-1.94 (m, 18 H), 
0.92 ft, 3 H). 


253 


94 


11 


86 


O H I 

CH 3 

N-(cyclopentylmethyl)-1 - 
propvl-D-prolinamide 


A 


(CDCI3, 400 MHz) 6: 
0.92 (t, 3H) 1.11-1.31 
(m, 2H) 1.40-1 .94 (m; 
11H) 1.97-2.24 (m,2H) 
2.24-2.66 (m, 3H) 3.10- 
3.30 (m, 4H), 7.54 (s, 
1H) 


239 


95 


39 


78 


A/-cyclohexyl-1-(2- 
ethoxyethyl)-D-prolinamide 


A 


(CDCI 3l 400MHz) 6: 
7.51 (1H,d); 3.75-3.68 
(1H, m); 3.50-3.340 
(3H,m); 3.24 (1H, dt), 
3.06 (1H, dd); 2.83 
{1H, ddd); 2.63 (1H, 
dt); 2.34 (1H,dt); 2.20- 
2.10 (1H, m); 1.90-1.80 
(3H,m); 1.79-1. 55 (6H, 
m); 1.43-1.30 (2H, m), 
1.23-1.10 (6H. m). 


269 


96 


39 


84 


CH 3 

AJ-cyclohexyl-1-(2- 
isopropoxyethyl)-D- 
prolinamide 


A 


(CDCfe, 400MHz) 6: 
7.51 (1H, d); 3.80-3.70 
(1H, m); 3.60-3.54 (1H t 
m); 3.50-40 (2H, m), 
3.22 (1H,dt); 3.07(1 H, 
dd),2.82 (1H, ddd); 
2.60 (1H,dt); 2.34 (1H, 
dt); 2.20-2.10 (1H,m); 
1.90-1.80 (3H, m); 
1.79-1.55 (5H, m); 
1.43-1.30 (2H, m), 1.17 
(6H, d), 1.23-1.10 (3H, 
rrrt. 


283 
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Table 3 



Example 


Ki 

app 
(nM) 


% inh 
©0.1 
LiM 


Structure 
IUPAC Name 


Method 


NMR 


MS 
(/nfc) 


97 


7 


100 


N-cyclohexyM- 
(tetrahydrofuran-2- 
vlmethylji-D-prolinarnlde 


A 


(MeOD, 400MHz) 5: 
6.51 (1H,bs); 6.12 
(1H, dd); 2.93-2.72 
(2H, m); 2.57-2.32 (4H, 
m); 2.05-1 .78 (2H, m), 
1.21-1.08(1H, m); 
0.82-0.18 (18H,m). 


281 


98 


NA 


41 


x> 

/NfccyclohexyM- 
(tetrahydrofuran-2- 
vlmethyI)-D-prolinamide 


A 


(MeOD, 400MHz) 6: 
6.71 (1H, m);6.57(1H, 
d);3.03(1H, m); 2.95 
(1H,m); 2.56-2.14 (5H, 
m), 0.94-0.16 (20H, m) 


281 


99 


8 


91 


AkjycIohexyl-1 -(tetrahydro- 
2H-pyran-4-y!methyl)-D- 
prolinamide 


A 


(CDCl 3 , 400MHz) 6: 
7.21 (1H,d); 3.99 (2H, 
m); 3.80-3.70 (1H,m); 
3.39 (2H,m), 3.15 (1H, 
m); 2.97 (1 H, m); 2.42 
(1H, m); 2.32(1 H,m); 
2.30 (lH,m); 2.20-2.10 
(1H,m); 1.95-1.50 
(12H, m); 1.45-1.05 
(6H. m). 


295 


100 


4 


100 


U ° ^CH 3 

A/-cyclohexyl-1 -butyl-D- 
prolinamide 


A 


(CDCIa, 400MHz) 5: 
7.35 (1H,d). 3.74 (1H, 
ddd); 3.16 (1H, ddd); 
2.97 (1H, dd); 2.58 
(1H, dt); 2.41 (1H, 
ddd); 2.27 (1H, ddd); 
2.18-2.09 (1H, m); 
1.92-1.55 (10H,m); 
1.48-1.08 (7H, m); 0.92 
(3H.tt. 


I 

253 


101 


5 


100 


Cf*f? 

U o»y F 

N-cyclohexyl-1 -(2,2,2- 
trifluoroethyi)~D- 
prolinamide 


A 


(CDCI 3 , 400MHz) 6: 
7.12(S,1H), 3.61-3.87 
(m, 2H),3.38(t, 1H), 
3.18-3.30 (m, 1H) 3.02- 
3.18 (m,1H), 2.46-2.63 
(m, 1H), 2.08-2.42 (m, 
2H), 1.77-2.07 (m, 4H), 
1.01-1.51 (m, 8H). 


279 


102 


7 


91 


Af-cyclohexyl-1- 
(cyclopropylmethyl)-D- 
prolinamide 


A 


" (CDCfe, 400MHz) o: 
7.31 (s, 1H), 3.53-3.69 
(m P 1H),3.15(t, 1H), 
2.83-2.94 (m, 1H), 
2.13-2.34 (m, 3H), 
1.96-2.11 (m, 1H), 
1.41-1.83 (m, 8H), 
1.17-1.34 (m, 2H), 
0.95-1.15 (m, 3H), 
0.65-0.80 (m, 1H), 
0.28-0.47 (m, 2H), 
O.09-0.06 (m, 2H). 


I 251. 
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Table 3 



I Example 


Ki 
app 
(nM) 


% inh 
©0.1 
LiM 


Structure 
IUPAC Name 


Method 


1 H NWIR 


MS I 

(m/z) | 


103 


14 


83 


1 -cyclobutyl- JV-cyclohexyl- 
D-prolinamide 


A 


(CDCI3, 400MHz) 6: 
7.41 (s, 1H), 3.65-3.85 
(m,1H), 3.27 (t,1H), 
2.94-3.05 (m, 1H), 
2.27-2.49 (m, 2H), 
2.05-2.25 (m, 1H), 
1.51-1.97 (m, 9H) t 
1.29-1.48 (m, 2H), 
1.05-1.29 (m. 3H), 
0.72-0.96 (m, 1H). 0.49 
fd. 2H), 0.11 (d, 2H) 


251 


104 


6 


100 


O " L 

-methylcyclohexyl)-1 - 
propyl-D-prolinamide 


A 


(CDCI 3f 400MHz) 5: 
7.34 (1H, bs) f 2.88 ! 
(1H, dd);2.55 (1H, 
ddd); 2.40 (1H t ddd); 
2.27 (1H, ddd); 2.19- 
2.09 (2H, m); 2.00-1.94 
(3H, m); 1.59-1.23 
(13H, m); 0.93 (3H, t). 


253 


105 


15 


82 


CH 3 

1 -sec>buty1- Akiyclohexyl- 
D-prolinamide 


A 


(CDCIa, 400MHz) 5: 
7.53 (S.1H), 3.64-3.82 
(m,1H), 3.38-3.20 (m, 
1H), 2.42-2.66 (m, 2H), 
2.06-1.84 (m, 3H), 
1.79-2.1 2 (m, 4H), 
1.30-1.79 (m, 8H), 
1.08-1.28 (m, 3H), 1.02 
(d, 1H), 0.95 (m, 2H), 
0.86-0.92 (m. 3H) 




106 


2 


100 


CH3 

A/-(4-methylcyclohexyl)-1 - 
propyl-D-prollnamide 


A 


(CDCI 3 , 400MHz) 6: 
7.68 (s, 1H), 3.92-4.06 
(m, 1H), 3.54-3.75 (m, 
1H), 3.08-3.26 (m, 2H), 
2.91-3.05 (m, 2H), 
2.35-2.65 (m, 3H), 
2.06-2.33 (m, 4H), 
1.40-2.00 (m, /n;, 
1.01-1.21 (m, 3H), 
0.86-0.99 (m. 4H) 


253 


107 


2 


100 


H3C' N "CH 3 

N-2-adamantyi-1-[2- 
(dimethylamino)ethyl]-D- 
prolinamlde 


A 


" (CDCIa, 400MHz) 6: 
8.02 (m./IH), 3.96-4.06 
(m, J=8.59 Hz,1H), 
3.19-3.29 (m, 1H), 3.09 
(dd, JM 0.1 1,4.29 Hz, 
1H), 2.74-2.88 (m ( 1H), 

2.52- 2.63 (m, 1H), 
2.51-2.63 (m, 1H), 
2.31-2.49 (m, 2H), 2.23 
(s, 6H), 2.19-2.21 (m, 
3H), 2.06-2.20 (m, 2H), 

1.53- 1.97 (m. 14H). 


320 
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Table 3 



I Example 


Ki 
app 
(nM) 


%inh 
@ 0.1 
HM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 

(m/z) 


108 


9 


100 


N-2-adamantyl-1-[2- 
(dimethylamlrto)propyl]-D- 
prolinamide 


A 


(CDCI3, 400MHz) 6: 
7.60-7.78 (m, 
J=8.34Hz, 1H), 3.95- 
4.04 (m, »*=B.08 Hz, 
1H), 3.23 (t, Jt=7.45Hz, 
1H), 3.04-3.14 (m, 
Jt=9.98, 4.42Hz, 1H), 
2.75-3.00 (m, 2H), 2.66 
(s t 6H), 2.52-2.62 (m, 
1H), 2.28-2.40 (m, 1H), 
2.10-2.23 (m,3H), 
1.55-1.98 (m, 18H). 


334 


109 


NA 


77 


HaC^N^CHg 

A/-2-adamarrtyl-1-[2- 
(diethytamino)ethyO-D- 
prolinamide 


I 


(400 MHz, MeOD) 5 
ppm1.35(t, J=7.20 Hz, 
6H) 1.69-1.70 (m,2 
H) 1.81 -2.03 (m, 16 
H) 2.24 - 2.34 (m, 1 H) 
2.50 - 2.57 (m, 1 H) 
2.83-2.94 (m, 2H) 
3.08- 3.10 (m, 1 H) 
3.17-3.29 (m,5H) 
3.38 (d, J=7.58 Hz, 1 
H) 4.01 (s, 1 H) 


348 


110 


NA 


| 100- 


N-2-adamantyl-1-{2- 
[benzyl(methyl)amino]ethyl 
}-D-prolinamide 


I 


(400 MHz, MeOD) 8 
ppm 1.61 - 1.69 (m, 3 
H) 1.76 -1.87 (m,12 
H) 1.87- 1.96 (m, 2 H) 
2.08- 2.19 (m,1 H) 
2.19-2.26 (m,3H) 
2.31 (td, Jt=9.60, 6.06 
Hz, 1 H) 2.44 (ddd, 
J=12.32, 8.02, 4.67 Hz, 
1 H) 2.56 - 2.63 (m, 1 
H) 2.78 - 2.87 (m, 2 H) 
3.02 - 3.12 (m, 2 H) 
0.4/ - o.oo ^m, £. n) 
3.90 (S, 1 H) 7.22 - 
7.33 (m, 5 H) 


396 


111 


NA 


96 


H 3 C N> H 

AJ-2-adamantyl-1-[2- 
(methylamino)ethyl]-D- 
prolinamide 


J 


(400 MHz, MeOD) 5 
ppm 1.65 (s, 2H) 1.80 
(s, 2 H) 1.83-1.96 (m, 
16H) 2.09-2.17 (m, 1H) 
2.19-2.26 (m, 1H) 2.38- 
2.47 (m, 1H) 2.97 (s, 
3H) 3.43 (dt, J=9.79, 
7.36 Hz, 1H) 3.52 (ddd, 
JU9.85, 6.82, 5.05 Hz, 
1H) 3.94 (s, 1H) 4.28 
(dd f J=8.46, 3.92 Hz, 
1H) 


306 
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Tablo 3 



Example 


Ki 
app 
(nM) 


% inh 
(SP 0.1 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS | 
(m/z) | 


112 


NA 


81 


H 3 C A C H 3 0 

tert-butyl (2S)-2-({(2fl)-2- 
[(2- 

adamantylamino)carbonyl] 
pyrrolidin-1- 
yl}methyl)pyrrolidine-1 - 
carboxylate 


B 


(CDCI 3( 400MHz) 6: 
7.69-7.85 (m, 1H), 
3.93-4.05 (m, 1H), 
3.26-3.78 (m, 6H), 3.20 
(dd, J=1 0.1 1,3.79 Hz, 
1H), 2.68-2.90 (m, 1H), 
2.68-2.90 (m, 1H), 
2.33-2.54 (m, JM2.13, 
8.08 Hz.lH), 2.03-2.26 
(m, 2H), 1.53-2.03 (m, 

H O LA -1 AT Id Ql-N 

IB n), 1.4/ is, yn;. 


432 


113 

M 


NA 


100 


HaC^CHgO 

fert-butyi (2fl)-2-({(2fl)-2- 
1(2- 

adamantylamino)carbonyl] 
pyrrolidin-1- 
yl}methyl)pyrrolidine-1 - 
carboxylate 


B 


(CDCb, 400MHz) 5: 
7.61-7.93 (m, 1H), 
3.81-4.07 (m, 2H), 
3.40-3.72 (m, 2H), 
3.18-3.38 (m,2H), 
2.31-2.69 (m, 4H), 
2.10-2.25 (m, 3H), 
1.57-2.06 (m, 18H), 
1.47 (s t 9H). 


432 


114 


NA 


100 


^ o 

fert-butyl 3-({(2fl)-2-[(2- 
adamanty1amino)carbonyl] 
pyrrolidin-1- 
yl}methyl)pyrro!idine-1 - 
carboxylate 


B 


(CDCb, 400MHz) 5: 
7.61-7.85 (m, 1H), 
3.90-4.09 (m, 1H), 
3.17-3.73 (m, 6H), 
2.82-3.11 (m, 3H) r 
2.07-2.69 (m, 5H), 
1.52-2.00 (m, 16H), 
1.45 (s, 9H). 


432 


115 


NA 


100 


N-2-adamantyl-1- 
(tetrahydrofuran-3- 
ylmethyl)-D-prolinamide 


B 


(CDCb, 400MHz) 6: 
7.64-7.88 (m, 1H), 
3.66-4.05 (m, 5H), 

O.f 1 -O.OO \l ll| • < l/t 

3.17-3.32 (m, 1H), 
2.95-3.13 (m, 1H), 
2.56-2.69 (m, 1H), 
2.27-2.57 (m, 3H), 
1.98-2.26 (m, 2H), 
1.59-1.97 (m, 17 H). 


333 


116 


NA 


100 


(3S)-/V-2-adamantyl-1 - 
! benzylpiperidine-3- 


A 


(CDCb, 400MHz) 6: 
7.22-7.41 (m, 6H), 
4.02-4.12 (m, 1H), 
3.39-3.61 (m, 2H), 
2.74-3.12 (m, ^=28.80 
Hz, 2H), 2.46-2.59 (m, 
1H), 2.22-2.39 (m, 1H), 
1.49-2.11 (m, 19H). 


353 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 
LlM 


Structure 
iUPAC Name 


Method 


1 H NMR 


MS \ 


117 


NA 


100 


/V-2-adamantyl-1 -[(2fl)-2- 
hydroxypropyl]-D- 
prolinamide 


G 


(CDCI3, 400MHz) 5: 
7.70 (1H, d); 4.03 (1H, 
m); 3.85 (1H t m); 3.25 
(1H,ddd); 3.11 (1H, 
dd); 2.62-2.54 (2H, m); 
2.48 (1H, dt); 2.22-2.12 
(1H,m); 1.95-1.60 
(18H, m);1.20 (3H, d). 


307 


118 


NA 


100 


^ OH 

A^2-adamantyl-1 -[(2S)-2- 
hydroxypropyl]-D- 
prolinamide 


G 


(CDCI3, 400MHz) 6: 
7.61 (1H, bs); 4.08- 
3.88 (2H, m); 3.39-3.06 
(2H, m); 2.75-2.12 (5H, 
m); 2.00-1.62 (17H, m); 
1.18 (3H,d). 


307 


119 


NA 


100 


/V-2-adamantyl-1-(2- 
hyroxy-2-methylpropyl)-D- 
prolinamide 


G 


(CDCia, 400MHz) 5: 
7.96 (S,1H), 3.92-4.05 
(m, 1H), 3.31-3.43 (m, 
1H), 3.17 (s, 3H), 3.11- 
3.21 (m, 1H). 2.52-2.70 
(m, 2H) f 2.38-2.49 (m, 
1H), 2.01-2.18 (m, 1H), 
1.55^1.99 (m, 17H), 
1.19 (d, J=16.17Hz, 
6H). 


335 


120 


NA 


100 


H 

H 3 C CH 3 

Af-2-adamantyl-1-(2- 
methoxy-2-methylpropyl)- 
D-prolinamide 


H 


(CDCb, 400MHz) 6: 
7.98-7.96 (m, 1H), 
3.92-4.05 (m, 1H), 
3.31-3.43 (m, 1H), 3.17 
(s, 3H), 3.11-3.21 (m, 
1H), 2.52-2.70 (m, 2H), 
2.38-2.49 (m, 1H), 
2.01-2.18 (m,1H), 
1.55-1.99 (m, 17H), 
1.19 (d, J=16.17Hz, 
6H). 


335 


121 


NA 


17 


(3S)-/V-2-adamantyl- 
piperidine-3-carboxamide 


K 


(CDCIa, 400MHz) 5: 
9.66 (s. 1H), 8.94 (s, 
1H), 6.35 (d ( J=7.83Hz, 
1H), 3.92-4.07 (m, 1H), 
2.66-3.45 (m, 6H), 
1.55-2.07 (m, 16H). 


263 


122 


NA 


100 


1-isobutyl-N-(4- 
methylpentacyc!o[4.2.0.0 ' 
.0^ ,6 .0 4,7 ]oct-1-yl)-D- 
prolinamide 


A 


(CDCI3, 400MHz) 6: 
7.81 (s,1H), 3.92-4.03 
(m, 3H), 3.50-3.64 (m, 
3H) r 3.09-3.21 (m, 
J=2.53, 2.53Hz, 1H), 
2.97-3.01 (m, 1H), 
2.48-2.67 (m, 1H), 
2.37-2.48 (m,1H), 
2.22-2.33 (m.lH). 
2.07-2.20 (m, 1H), 
1.82-1.93 (m, 1H), 
1.66-1 .82 (m,2H), 
1.40-1.58 (m, 2H), 1.28 
(s, 3H), 0.92 (t, 
J=7.33Hz, 3H). 


287 
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Table 3 



Example 



123 



NA 100 



124 



NA 100 



Structure 
IUPAC Name 



Method 



1 H NMR 



1 -propyl- W-(4- 
methylpentacyclo[4.2.0.0 ' 
.0^'lo 4,7 ]oct-1-yl)-D- 
prolinamide 



(CDCI 3l 400MHz) 6: 
7.83 (s, 1H), 3.91-4.03 
(m, 3H), 3.50-3.62 (m, 
3H). 3.10-3.20 (m, 1H), 
2.91-3.02 (m, 1H), 
1.99-2.39 (m, 5H). 
1.82-1.94 (m, 1H), . 
1.67-1.82 (m, 2H), 1.27 
(s, 3H), 0.84-1.01 (m, 
6H). 



MS 

(m/z) 



^CH 3 



(3S)-N-2-adamantyl-1 - 
ethylplperidine-3- 
carboxamide 



(CDCI 3 , 400MHz) 5: 
8.56 (s,1H), 3.95-4.15 
(m t 1H), 2.20-3.21 (m, 
6H), 1.54-2.04 (m, 19 
H) t 1.18(t t J=7.07 Hz, 
3H). 



273 



291 



125 



NA 



81 



(3S)- N-2-adamantyl-1 - 
propylpip8iidine-3- 
carboxamide 



(CDCla, 400MHz) 6: 
8.39 (s,1H), 3.98-4.21 
(m, 1H), 2.80-3.09 (m, 
2H), 2.59-2.77 (m. 1H), 
2.27-2.56 (m, 3H), 
1.48-2.03 (m, 21 H), 
0.92 (t, J=7.33Hz, 3H). 



305 



126 



NA 



71 




N-2-adamantyl-1 -(1 H- 
pyrazol-5-ylmethyl)-D- 
prolinamide 



, (CDCI3, 400MHz) 5: 
7.97 (d, J=8.34Hz, 1H), 
7.53 (d, J=2.02Hz, 1H), 
6.22 (d, J=2.02Hz, 1H), 
i 3.86-4.06 (m, 2H), 
3.69-3.80 (m, 1H), 3.31 
(dd, J=1 0.1 1,4.55Hz, 
1H), 3.09-3.20 (m,1H), 
| 2.44-2.59 (m, 2H), 
2.11-2.28 (m, 2H), 
1.52-2.01 (m. 16H). 



329 



127 



NA 



100 



A/LcyclohexyM -(2,2,2- 
trifluoropropyl)-D- 
prolinamide 



(400 MHz, MeOD) 
ppm 1.19- 1.40 (m, 5 
H)1.65 (ddd, J=12.76, 
3.54, 3.41 Hz, 1 H) 
1.75-1.83 (m, 2H) 
1.84-1.94 (m,2H) 
1.97-2.08 (m,2H) 
2.18 (td t J=7.96, 3.79 
Hz, 1 H) 2.54 (td, 
J=8.65, 5.94 Hz, 1 H) 
2.66 - 2.77 (m, 2 H) 
3.19-3.28 (m, 1 H) 
3.40 - 3.52 (m, 2 H) 
3.72 - 3.79 (m, 2 H) 
4.10 (dd, J=8.46, 6.95 
Hz, 1 H) _ 



293 
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Table 3 



I Example 


Ki 
app 
(nM) 


% inh 
@0.1 
tiM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 
(m/z) 


128 


NA 


100 


A/-2-adamantyl-1 -(2- 
morpholin-4-ylethyl)-D- 
nrol in amide 

pi win mi j 1 1 Uv 


I 


(400 MHz, MeOD) S 
ppm1.68(d, J=2.02 
Hz,2H) 1.80 (s,3H) 
1.85 (s, 3 H) 1.89 - 
1.96 (m, 6 H) 1.98- 
2.00 (m, 1 H) 2.01 - 
2.03 (m, 1 H) 2.05 - 
2.15 (m, 1 H) 2.45- 

2.55 (m, 1 H) 2.93 - 

3.03 (m,6H) 3.13 
(ddd, J=13.58, 8.40, 

5.56 Hz, 1 H) 3.37 
(ddd, ^=13.64, 8.34, 
5.31 Hz, 2 H) 3.65 - 
3.73 (m, 1 H) 3.81 - 
3.88 (m, 4 H) 3.96 - 

4.04 (m, 2 H) 8.25 (s, 1 
H) 


362 


129 


NA 


72 


CH 3 

1 -[2-(acetyl amino)ethyl]- N- 
2-adamantyl-D-prolinam!de 


L 


(CDCI 3l 400MHz) 5: 
7.60 1H, d); 5.66 (1H, 
m); 4.03 (1H, m); 3.52- 
3.44 (1H, m); 3.34-3.24 
(2H, m); 3.07 (1H, dd); 
2.79 (1H, ddd); 2.61 
(1H, ddd); 3.36 (1H, 
dt); 2.22-2.13 (1H, m); 
1.97 (3H,s); 1.92-1.62 
(17H, m) 


334 


130 


NA 


56 


W-2-adamantyM -{2- 
[(methylsulfonyl)amino]eth 
yl}-D-prolinamide 


M 


(CDCI 3 , 400MHz) 6: 
7.41 (1H,d);4.55 (1H, 
m); 4.01 (1H, m); 3.28- 

n nn lr\\ 1 \ . r> A r\ / -4 L_l 

3.20 (3H, m); 3.10 (1H, 
dd); 2.95 (3H, s); 2.95- 
2.85 (1H, m); 2.67 (1H, 
ddd); 2.36 (1H, dt); 
2.25-2.15 (1H, m); 
1.95-1.56 (17H, m). 


370 


131 


NA 


88 


N-cyclohexyl-1 -ethyl-5,5- 
dimethylprolinamide 


A 


(CDCb, 400MHz) 5: 
7.44 (s, 1H) 3.67-3.83 
(m,1H), 3.11 (d, 
J=9.85Hz, 1H), 2.67- 
2.82 (m, 1H), 2.15-2.42 
(rn, 2H), 1.52-1.97 (m, 
8H), 1.31-1.49 (m, 2H), 
1.10-1.28 (m f 6H), 
0.92-1.05 (m, 6H). 


253 
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Table3 



■ 


Example 


Ki I 
app 
(nM) I 


% inh 
@0.1 
LlM 


Structure 
IUPAC Name 


Method 


n H NMR 


MS 
(m/z) 




132 


NA 


92 


A/-2-adamantyl-1-(2- 
pyrroiiain-i-yieinyi;-Li- 
prolinamide 


A 


(400 MHz, MeOD) 8 
ppm1.65 (d, */=12.88 
Hz, 2 H) 1.79 (s, 2H) 
1.83-1.94 (m, 10 H) 
1.96 (d, ^=6.57 Hz, 1 
H) 1.99 -2.02 (m, 1 H) 
2.07 - 2.15 (m, 4 H) 
2.36 - 2.46 (m, 1 H) 
2.77-2.88 (m,1 H) 
3.16-3.26 (m,2H) 
3.31 - 3.33 (m, 2 H) 
3.35 - 3.42 (m, 4 H) 
3.43 - 3.47 (m, 1 H) 
3.51 - 3.58 (m, 1 H) 
3.70 (t, J=7.5Q Hz, 1 H) 
4.00 is. 1 H) 


346 




133 


NA 


NA 


N-2-adamantyl-1 -{[1 - 
(rnetnyisuiionyijpyrroiiain- 
3-yl]methyl}-D-prolinamide 


M 


(CDCI 3 , 400MHz) 8: 
7.64 (dd, J=27.41,7.96 
Hz. 1H), 3.91-4.11 
(m, 1H), 3.16-3.79 (m, 
5H), 2.93- 3.14 (m, 
2H), 2.82 (d, J=5.31Hz, 
3H), 2.26 -2.71 (m, 
4H), 2.01 - 2.26 (m, 
2H), 1.52-1.98 (m, 
17H). J 


410 


134 


NA 


96 


/V-2-adamarrtyl-H[(2fl)-1- 
(methylsulfonyl)pyrrolidin- 
2-yl]methyl}-D-prolinamide 


M 


(CDCI3, 400MHz) 8: 
7.64 - 7.75 (m, 1H), 
3.97- 4.09 (m,lH), 
3.79-3.91 (m, 1H), 
3.27 - 3.43 (m, 2H), 
3.19-3.27 (m, 1H), 
3.07 -3;1 6 (m, 1H), 
2.84 (s, 3H), 2.78 - 
2.83 (m, 1H), 2.59 (t, 
J=1 1.24Hz, 1H), 2.40- 
2.50 (m, 1H),2.09- 
2.26 (m,1H),1.54- 
2.07 (m, 21 H). 


410 


j 135 


NA 


100 


h 3 ct% 

Af-2-adamantyM -{[(2S)-1 - 
(methylsulfonyl)pyrrolidin- 
2-yI]methyl}-D-pro!inamide 


M 


(CDCb. 400MHz) 8: 
7.69 - 7.86 (m, 1H), 
3.94-4.07 (m, 1H), 
3.66 - 3.79 (m,1H), 
3.27-3.43 (m, 3H), 
3.12 - 3.23 (m, In), 
2.90 (dd, J=12.51, 
5.94Hz, 1H), 2.80 (s, 
3H), 2.38 - 2.56 (m, 
2H) t 2.06 - 2.25 (m, 
1H), 1.56-2.04 (m, 
21 H) 


410 


136 


NA 


i i °o 


CH3 

Af-(4,4-difluorocyclohexyl)- 
1 -isobutyl-D-prolinamide 


A 


(CDCI3, 400MHz) 8: 
7.33 - 7.53 (m, 1H), 
3.73-3.97 (m, 1H), 
3.08-3.23 (m, 1H), 
2.91 -3.03 (m, 1H), 
1.61 -2.35 (m, 14H), 
1.41 -1.60 (m,2H), 
0.83 - 1.00 (m, 6 H) 


289 
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Table 3 



Example 



137 



Ki 
app 
(nM) 



NA 



% inh 
@ 0.1 



Structure 
IUPAC Name 



H , 



87 



138 



NA 



100 



N-(4,4-difluorocycIohexyl)- 
1 -propyl-D-prolinamida 



N-2-adamantyl-1 -{[(2/?)- 
pyrrolidin-2-yl]methyl}-D- 
prolinamlde 



Method 



1 H NMR 



(CDCla, 400MHz) S: 
7.36-7.55 (m, 1H), 
3.79-3.94 (m, 1H), 
3.16 (t, J=7.20 Hz, 1H), 
3.00 (dd, JM0.23, 
4.42Hz, 1H), 2.38- 
2.57 (m,2H), 2.24- . 
2.34 (m, 1H), 1.37- 
2.22 (m, 14H), 0.92 (t, 
J=7.33Hz, 3H) 



(CDCI 3 , 400MHz) 5: 
7.84-8.04 (m, 1H), 
3.95- 4.16 (m, 1H), 
2.81 - 3.3B (m, 5 H), 
2.52 - 2.73 (m, 2H), 
2.36-2.51 (m,1H), 
1.55-2.31 (m,22H), 
1.24- 1.48 (m, 1H) 



MS 
(m/z) 



275 



332 



139 



NA 



100 



"a 



.CH3 



Y 

O 

1 -[(1 -acetyipiperidin-4- 
y!)methyl3-Af-2-adamantyl- 
D-prolinamide 



(CDCI 3t 400MHz) 5: 
7.72 (d, ^=8.08 Hz, 
1H), 4.51-4.70 (m, 
1H),3.99(t, ^=9.85 Hz, 
1H), 3.81 (d, ^13.39 
Hz,1H), 3.14-3.27 
(m,1H), 2.94- 3.10 (m, 
2H), 2.42 -2.65 (m, 
2H), 2.13-2.42 (m, 
4H), 2.08 (d. ^2.78 
Hz, 3H), 1.53-2.04 
(m, 21 H) 



140 



NA 



100 



M 



H(1- 

methylsulfonylpiperidin-4- 
yl)methyl]-N-2-adarnantyi- 
D-prolinamide 



(CDCI3, 400MHz) 5: 
7.68 (d, J=8.08 Hz, 
1H),4.00 (d, J=8.08 
Hz,1H), 3.75-3.88 
(m, 2H), 3.18 (t, 
J=7.33Hz, 1H),2.98- 
3.07 (m,lH),2.77 (s, 
3H), 2.59 - 2.71 (m, 
2H), 2.47 - 2.56 (m, 
1H), 2.34-2.44 (m, 
1H), 2.11 -2.34(m, 
2H), 2.00- 2.1 0(m, 
1H), 1.50-1.98 (m, 
19H), 1.19-1.40 (m, 
2H) 



388 



424 



141 



NA 



76 




W-2-adamantyM -{[(2S)- 
pyrrol!dln-2-yl]methyl}-D- 
prolinamide 



(CDCI3, 400MHz) 6: 
7.95 - 8.14 (m,1H), 
3.95- 4.12 (m,1H), 
3.21 - 3.36 (m, 2H), 
3.01 -3.15(m, 1H), 
2.81 - 2.96 (m, 2H), 
2.50 - 2.63 (m,1H), 
2.39 - 2.49 (m, 1H), 
2.27 - 2.38 (m, 1H), 
2.07 - 2.27 (m, 2H), 
1.52 - 2.04 (m, 18H), 
1.18-1.41 (m, 2H) 



332 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@0.1 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS | 
(m/z) 




142 


NA 


100 


/V-2-adamantyl-1 -{[1 - 
pyrrolidin-3-yl]methyl}-D- 
prolinamide 


N 


(CDCfe, 400MHz) 5: 
7.69-7.94 (m, 1H), 
3.90-4.11 (m, 1H), 
3.19-3.29 (m, 1H), 
2.99 - 3.20 (m, 2H), 
2.82 - 2.98 (m, 2H), 
2.43 - 2.68 (m, 3H), 
2.08 - 2.42 (m, 3H), • 
1.56-2.03 (m, 18H) r 
1.22-1.53 (m, 2H) 


332 


143 


NA 


10 


Af f A 

methylpentacyclo^.O.O^ 
.0^®0 4 ' 7 ]oct-1-yl)-D- 
prollnamide 


A 


(CDCI3, 400MHz) 5: 
8.70 (s,1H), 4.61 - 
4.74 (m, 1H), 3.90- 
4.04 (m, 3H), 3.54 (t, 
J=4.42Hz, 3H), 3.34 - 
3.45 (m, 2H),2.35- 
2.49 (m,1H), 1.96- 
2.14 (m, 3H), 1.27 (s, 
3H) 


231 


144 


NA 


87 


1 -[(1 -piperidin-4-yl)methyl]- 
A/-2-adamantyl-D- 
prolinamide 


D 


(CDCI3, 400MHz) S: 
.73 - 7.89 (m, 1H), 3.93 
-4.05 (m,lH), 3.18 (t, 
^=7.20 Hz, 1H), 3.04- 
3.14 (m,2H), 3.01 (dd, 
J=10.1 1,4.55 Hz, 1H), 
2.54-2.67 (m, 2H), 
9 4.3 -2 53 (m 1H). 
2.20 - 2.38 (m, 2H), 
2.12- 2.16 (m,3H), 
1.49-2.06 (m, 18H), 
1.02-1.21 (m. 2H) 


346 


146 


NA 


NA 


/v^2-adamarrtyl-H[(2fl)-1 - 

(methyl)pyrrolldin-2- 
yl]methyl)-D-prolinarnide 


D 


(CDCI3, 400MHz) 5: 
7.80 (d, J=8.08 Hz, 
1H), 4.00 (d, J=8.34 
Hz,1H), 3.21 (t.^7.07 
Hz,1H), 3.07-3.16 
(m, 2H), 2.68 - 2.80 (m, 
1H), 2.50-2.62 (m, 
1H), 2.39 (s, 3H), 2.30 
-2.38 (m, 3H), 2.01 - 
2.30 (m, 3H),1.56- 
1.95 (m. 19H) 


346 


I 146 


NA 


NA 


®K< 

N-2-adamantyl-1-{[1- 
acetylpyrrolidin-3- 
yl]metriyl}-D-prolinamide 


L 


(CDCI3, 400MHz) 5: 
7.51-7.89 (m, 1H), 
3.91-4.15 (m1H). 3.31- 
3.77 (m, 3H), 3.18- 
3.30 (m, 1H), 2.98-3.17 
(m, 2H), 2.42-2.71 (m, 
2H), 2.26-2.42 (m, 2H), 
2.07-2.25 (m, 2H), 2.03 
(s, 3H), 1.47-1 .96 (m, 
18H) 


374 
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Table 3 



Example 


Ki 

app 
<nM) 


% inh 
@0.1 

m 


Structure 
IUPAC Name 


Method 


'H NMR 


MS 


147 


NA 


NA 


(3S)- A/-2-adamantyl-1 -[2- 
(aimetnylamino)ethyljpiperi 
,dine-3-carboxamide 


A 


(CDCI3, 400MHz) 6: 
8.51 (s, 1H),4.09 (d, 
J=8.08 Hz, 1 H), 2.87 
(d, J=37.64 Hz, 2 H), 
2.77 (s, 6H), 2.44- 
2.61 (m, 5 H), 2.33 - 
2.45 (m, 1 H), 2.08 - 
2.24 (m, 1 H),1.48- 
2.01 (m, 18 H). 


334 


148 


NA 


NA 


v9,«, 

1 -[2-(dimethylamino)ethyl]- 
^-(4- 

methvlpentacyclo[4.2.0.0 2 ' 5 
.O^.O^JocM-ylJ-D- 
prolinamide 


A 


(CDCb, 400MHz) 8: 
8.87 (s,1H), 3.92- 
4.06 (m, 3 H), 3.50 - 
3.58 (m, 3H), 3.18- 
3.34 (m, 1 H), 3.07 (dd, 
i/=9.85, 4.80 Hz, 1 H), 
2.71 - 2.83 (m, 1 H), 
2.58 - 2.69 (m, 1 H), 
2.23-2.54 (m,9H) ( 
2.05 - 2.23 (m, 1 H), 
1.89- 2.03 (m, 1 H), 
1.71 -1.89 (m,2H), 
1.27 (s,3H). 


302 


149 


NA 


NA 


1 -1(1 -methylpiperidin-4- 
yl)methyI]-A/-2-adarnantyl- 
D-prollnamlde 


D 


(CDCI3, 400MHz) 8: 
7.79 (d, J=8.08 Hz, 1 
H), 3.99 (d, J=8.34 Hz, 
1 H), 3.18 (t, */=7.45 
Hz, 1 H), 3.01 (dd, 
J=9.98, 4.67 Hz, 1 H), 
2.82 - 2.96 (m, 2 H), 
2.41 - 2.55 (m, 1 H), 
2.30 (s f 3H), 2.31 - 
2.40 (m, 1 H), 2.09 - 
2.28 (m, 3H), 1.55- 
2.04 (m, 20 H), 1.39- 
1.54 (m, 1 H), 1.21 - 
1.38 (m, 2H). 


360 


150 


NA 


NA 


/ v^-dUdi Hell uyi i \[ i 

methylpyrroHdln-3- 
ylJmethyl}-D-prolinarnide 


D 


(CDCI3, 400MHz) 8: 
7.85 (d ( *£=8.08 Hz, 1 
H), 4.00 (d, J=8.34 Hz, 
1 H), 3.20 (t, J=7.33 
Hz, 1 H), 3.04 (dd, 
J=10.11,4.29Hz, 1 H), 
2.43-2.80 (m, 5 H), 
2.39-2.35 (m, 2H), 2.33 
(s, 3H), 2.34 - 2.42 (m, 
1 H), 1.95 - 2.27 (m, 3 
H), 1.47-1.95 (m,17 
H). 


346 j 


151 


NA 


NA 


N-2-adamantyM-{[(2S)-1- 

(methyl) pyrrol idi n-2- 
yl]methyI}-D-prolinamide 


D 


(CDCI3, 400MHz) 8: 
7.90 (d, J=6.82 Hz, 1 
H), 4.02 (d, J=8.08 Hz, 
1 H), 3.27 (t, J=7.07 
Hz, 1 H), 2.99-3.15 
(m, 2 H), 2.73 - 2.91 
(m, 1 H), 2.45 (s, 3H), 
2.32 - 2.43 (m, 3 H), 
2.08-2.32 (m,2H), 
1.96-2.08 (m, 1 H), 
1.47-1.95 (m, 20 H). 


346 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 
llM 


Structure 
IUPAC Name 


Method 


1 HNMR 


MS 

(m/z) 


i 152 


NA 


NA 


A/-2-adamantyM-{2- 
[ethyl(methyl)amino)ethyl)- 
D-prolinam!de 


N 


(400 MHz, MeOD) 6: 
1.40 (t, J=7.33 Hz, 3H) 
1.64- 1.72 (m. 2 
H)1.82-2.09 (m, 15 
H) 2.16-2.28 (m,2H) 
2.59-2.70 (m,2H) 
2:94 (S, 3 H) 3.45 - . 
3.59 (m, 2 H) 3.61 - 
3.74 (m, 2 H) 3.77 - 
3.91 (m, 1 H) 4.05 <s, 1 
H) 4.26- 4.36 (m, 1 H) 


334 


153 


NA 


NA 


/^2-adarnantyM -{2-[(tert- 
butoxycarbonyl)amino]ethy 
l}-D-prolinamide 


B 


(400 MHz, MeOD) 5: 
1.46 (S,9H) 1.69- 
1.96 (m, 17 H) 2.11 - 
2.24 (m, 1 H) 2.35 - 
2.44 (m, 1 H) 2,55 
(ddd, J=11.75, 5.81, 
5.68 Hz, 1 H) 2.69 - 
2.80 (m, 1 H) 3.05 (dd, 
J=9.85, 4.04 Hz, 1 H) 
3.12 - 3.26 (m, 3 H) 
3.55 (t, J=5.94 Hz, 1 H) 
3.92 (s. 1 H) 


392 


154 


NA 


96 


O CH 3 

N-2-adamantyl-1 -{(2S)-2- 
[(terf 

butoxycarbonyl)amino]prop 
yl}-D-prolinamide 


B 


(400 MHz, MeOD) 8: 
1.10 (d, J=6.82Hz, 9 
H) 1.10 -1.21 (m,2H) 
1.68-2.03 (m, 17H) 
2.15 (dt, ofc=7.33, 3.66 
Hz, 1 H) 2.36 - 2.48 
(m, 2 H) 2.60 (dd, 
^=12.51,9.73 Hz, 1 H) 
3.08 (dd, J=9.98, 3.92 
Hz, 1 H) 3.35 - 3.49 
(m, 3 H) 3.57 - 3.65 (m, 
1 H) 3.68 - 3.80 (m, 1 
H) 3.91 (s. 1 H) 


406 


155 


NA 


NA 


/V-2-adamantyl-1-{2- 
[methyl(methylsulfonyl)ami 
no]ethyl}-D-prolinamide 


M 


(400 MHz, MeOD) 6: 
1.24- 1.37 (m, 1 H) 
1.66 (d, J=12.63 Hz, 2 
H) 1.77 - 2.13 (m, 15 
H) 2.14-2.27 (m, 1 H) 
2.55- 2.67 (m, 1 H) 
2.87 - 2.98 (m, 6 H) 
3.35 - 3.46 (m, 1 H) 
3.55 - 3.69 (m, 2 H) 
3.94 (ddd, ^=8.46, 
5.18, 4.55 Hz, 1 H) 
4.03 (s, 1 H) 4.35 (t, 
Jt=7.83Hz, 1 H) 8.36- 
8.40 (d, J=6.57 Hz, 1 
H) 


384 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@0.1 
liM 


Structure 
IUPAC Name 


Method 


1 HNMR 


MS , I 
(m/z) 


156 


NA 


NA 


0 

AJ-2-adamantyM -(2- 
azetidin-1 -ylethyl)-D- 
prolinamide 


N 


(400 MHz, MeOD) 8: 
1.67 (d, ^12.88 Hz, 2 
H) 1.80 -1.99 (m, 15 
H) 2.15-2.58 (m,2H) 
2.54 (d, ^=7.33 Hz, 2 
H) 2 96 - 3.02 (m, 4 H) 
3.41 - 3.84 (m, 4 H) 
4.01 (s,1 H) 4.13- 
4.27 (m, 3 H) 


332 


157 


NA 


NA 


H 3 C' N ^CH 3 

A^2-adamantyl-1 -[(2S)-2- 
(dimethylamino)propyl]-D- 
prolinamide 


O 


(400 MHz, MeOD) 8: 
1.11-1.21 (m,3H) 
1.65 (d, J=12.13 Hz, 2 
H) 1.79 -2.03 (m, 16 
H) 2.22- 2.44 (m, 1 H) 
2.78 (s, 3 H) 2.89 (s, 3 
H) 3.01 -3.19 (m, 3 H) 
3.19- 3.28 (m, 1 H) 
3 69 fs 1 Hi3 99 fs. 1 
H)8.09(s, 1H) 


334 


158 


NA 


NA 


<> 

N-2-adamantyi-1-(2- 
azetldin-1 -ylpropyl)-D- 
prolinamide 


O 


(400 MHz, MeOD) 5: 
1.04-1.10 (m, 2 H) 
1.24-1.32 (m, 1 H) 
1.62-1.70 (m,2H) 
1,79 -2.14 (m, 18 H) 
2.44 - 2.54 (m, 1 H) 
2.61 (ddd, J=13.64, 
7.58, 7.07 Hz, 1 H) 
2.67 - 2.72 (m, 1 H) 
2.83 - 3.19 (m, 3 H) 
3.47 - 3.55 (m, 1 H) 
3.99 (s, 1 H)4.09- 
4.17 (m. 3 H) 


346 


159 


NA 


NA 


CH 3 

1-{2- 

[acetyl(methyl)arnino]ethyl,f 
-AJ-2-adamantyl-D- 
prolinamide 


L 


(400 MHz, MeOD) 8: 
1.67 (d, </=12.38 Hz, 2 
H) 1.80-2.06 (m, 15 
H) 2.12-2.26 (m,5H) 
2.54 - 2.68 (m, 1 H) 
3.05 (S, 3 H) 3.33 - 
3.41 (m. 1 H) 3.45 
(ddd, J=8.72, 5.68. 
4.80 Hz, 2 H) 3.95 (td, 
JE=8.46 t 5.B1 Hz, 1 H) 
3.99- 4.10 (m, 2H) 
4.22 - 4.35 (m, 1 H) 
8.32 (S.1H) 


348 


160 


NA 


NA 


/\f-2-adamantyl-1-(2- 


E 


(CDCI3, 400MHz) 8: 
7.89 (1H, d); 4.02 (1H, 
m); 3.23 (1H, ddd); 
3.08 (1H, dd); 2.87- 
2.70 (3H,m); 2.57-2.50 
(1H, m); 2.34 (1H, dt); 
2.24-2.13 (1H,t); 2.10- 
1.60 (19H. m) 


292 
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Table3 



Example 


Ki 
app 
(nM) 


% inh 
@CK1 
UM 


Structure 
IUPAC Name 


Method 


'HNMR 


MS I 

(m/z) J 


161 




8.7 


CH 3 

tort-butyl (3R)-3-{(1 -adajnanty1am)no)cart> 
4~(cyclopentytmelhyl) 
plparazine-l-carboxylate 


P 


(400MHz, CDCI3) 5: 
6.53 (bs, 1H)» 4.03 (d, 
J = 11.60 Hz, 1H), 3.91 
(bs, 1H), 304 (d,J = 
11.80 Hz, 1H), 2.94- 
2.88 (m ( 2H), 2.61 (dd, 
J = 9.60, 3.80 Hz, 1H), 
2.41 (t, J = 11.60 Hz, 
1H), 2.18-2.05 (m, 7H), 
1.80-1.51 (m, 16H), 
1.45 (s t 9H), 1.29-1.22 
(m, 2H), 1.13-1.06 (m, 

im. 


446.2 


162 


NA 


NA 


H,,.A.*H 

(1S,2R^R)-N-2-adamanlyl-3-emy»-3- 
azablcyc) o[3.1.0] 
hexana-2-carboxamlda 


A 


(400MHz, CDCI3) 6: 
7.49 (bs, 1H),4.07(d, 
J = 8.84 Hz, 1H), 3.26 
(d, J = 8.84Hz, 1H), 
3.1 6 (d, J = 4.30Hz, 
1H), 2.68-2.61 (m, 1H), 
2.46 (dd, J = 8.85Hz, 
4.80 Hz, 1H), 2.31-2.22 
(m,1H) 2.05-1.63 (m, 
15H), 1,50-1.47 (m, 
1H), 1.06 (t, J = 7.07 
Hz, 3H), 0.59 (q, J = 
4.04 Hz, 1H), 0.39 (m, 

im. 


OD 1 *£• 


163 


NA 


100 


N-2-adamantyt- 1 -(4-cy anobanzyl) 
plpertdlne-a-carboxamlde 


B 


(400MHz, CDCI3) 6 
7.63 (d, J = 8.08Hz, 
2H), 7.44 (d, J = 
7.60Hz, 2H), 4.05 (d, J 
= 7.83Hz, 1H),3.72- 
3.51 (m, 2H), 2.87 (bs, 
1H), 2.73-2.48 (m, 3H), 
1.97-1.60 (m. 20H). 


378.2 


164 


NA 


11 




A 


(400MHz, CDCI3) 6 
8.84 (d, J = 4.30Hz, 
1H), 8.64 (d, J = 
9.35Hz, 1H), 8.41 (d, J 
a 9.35Hz, 1H), 8.12 (d, 
J = 8.60Hz, 1H),7.59 
(q, J = 4.29Hz, 1H), 
4.22-4.10 (bs,1H), 
3.82 (d, J m 14.20Hz, 
1H), 3.24 (bs.1H), 
*? Q7 ft l — 13 39Hz 
1H), 2.60-2.51 (m,1H), 
2.10-2.05 (m, 1H), 1.93 
(t, J = 13.64Hz, 1H), 
1.81-1.55 (m, 5H), 1.19 
(s, 9H). 


357.2 


165 


NA 


NA 


tart-butyl (3F0^{2-adE«iBntylanilno)catbonyq- 
4-(cyctoporrtyhwihyl) 
plperazin a-1 -caiboxyloto 


P 


(400MHz, CDCI3) 5 
7.21 (bs, 1H),4.04 (d, 
J = 8.08Hz, 1H), 3.88 
(bs, 1H), 3.12-3.03 (m, 
2H), 2.82-2.79 (m, 1H), 
2.47 (t, J= 11.87Hz, 
1H) f 2.27-2.07 (m, 3H), 
1.91-1.75 (m, 24H), 
1.45 (s.9H). 


446.3 
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Table 3 



I I 

Example 


Ki 
app 
(nM) 


% inh 
@0.1 
|xM 


Structure 
IUPAC Name 


Method 


1 HNMR 


MS 

(/n£) j 


166 


! 

NA 


NA 


(2R)-N-2-adamantyi-1 -ethyl 
piperidlne-2-carboxamlde | 


A 


(400MHz, CDC13) 5 
7.20 (d, J = 6.32Hz, 
1H),4.04 (d, J = 
8.84Hz, 1H), 3.13 (d, J 
= 11.34Hz, 1H), 2.71- 
2.60 (m, 2H), 2.17-2.09 
(m, 1H), 2.01-1 .57 (m, 
23H), 1.53-1.37 (m, 
2H), 1.32-1.23 (m,1H), 
1.07 (t, J = 7.08Hz, 
3H). 


291.2 


167 


NA 


NA 


ST 3 

(2R>-N-2-adamanty1-1 -(cyclopentylmetH 
m©thylplperaz)ne-2-carboxajnld8 


P 


(400MHz, D20) 6 3.74 
(d, J = 9.60Hz, 1H), 
1.06 (s, 1H), 3.49 (d, J 
= 14.40Hz, 1H), 3.40 
(d, J = 12.89Hz, 1H), 
3.31 (d, J = 12.13Hz, 
3.13-3.05 (m,2H),2.64 
(s, 3H), 2.63-2.60 (m, 
2H), 2.00-1.89 (m,1H), 
1.66-1.40 (m, 16H), 
1.39-1.22 (m, 7H), 
0.98-0.91 (m. 1H). 


OOU.*f 


168 


NA 


NA 


° 

(3S)-N-2-adamantyl-1 -(pyrazin-2-ylmethy 
pipe rid tna-3-carboxamld9 


A 


(400MHz, CDCI3) 5 
8.58 (S.1H), 8.54 (s, 
1H), 8.40 (S, 1H), 4.06 
(d, J = 7.33Hz, 1H), 
3.70 (s, 2H), 2.99 (bs, 
1H), 2.80 (bs, 1H), 
2.60-2.47 (m, 2H), 2.30 
(t, J = 7.70Hz, 1H), 
1.95-1.59 (m. 19H). 


355.2 I 


169 


NA 


NA 


tert-butyl (3S)-3-{{[(1 S,2H)-1 ,7,7- 

»rlmothvihlmirW9 2 1ThBDt-2-VllafTllnol 

carbonyl)plpBrlcllne-1-carboxylate 


A 


(400MHz, CDCI3) 5 
5.78 (bs, 1H), 3.93- 
3.88 (m, 2H), 3.76 (bs, 
1H), 2.97-2.82 (m, 1H), 
2.24 (bs, 1H),2.00- 
1.60 (m, 9H), 1.45 (s, 
9H), 1.31-1.25 (m, 1H), 
1.18-1.12 (m, 1H), 0.9/2 
(S, 3H), 0.82 (d, J = 
5.59Hz. 6H). 


265.2 I 
(M- i 
Boc+H) 


170 


NA 


NA 


A/-2-Adamantyl-1 -{2-[(tert- 
butoxycarbonyl)amino]-2- 
methy1propyl}-D- 
prolinamide 


Q 


(400 MHz, CDCIs), 
§:7.80 (m, 1 H), 4.52 
(s, 1 H),4.00(d, J = 
8.3 Hz f 1 H), 3.29 (m, 1 
H), 3.23 (dd, J = 9.5, 

3.7 Hz, 1 H), 2.71-2.91 
(m, 2 H), 2.54 (m, 1 H), 

2.08 (m, 1 H), 1.57- 
1.98 (m, 17 H), 1.42 (s, 
9H),1.30(s,3H), 
1.27 (s, 3H) 


420.4 
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Table 3 



Example 


Ki 
app 
(nM) 


% Inh 
@ 0.1 
uM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 

(m/z) 


171 


NA 


NA 


/U-2-adamantyl-1 -(2-amino- 
2-methylpropyl)-D- 
prolinamlde 


R 


(400 MHz, CDCIa), " 
&7.94 (m, 1 H), 4.02 
(d, J =8.0 Hz, 1 H), 
3.35 (m, 1 H), 3.24 (dd, 
J =9.3, 4.3 Hz, 1 H), 
2.62 (A Of AB, Jab = 
13.1 Hz, 1 H), 2.52 (m, 
1 H), 2.46 (B of AB, Jab 
= 13.4 Hz, 1 H); 2.12 
(m, 1 H), 1.50-1.94 (m, 
19 H), 1.15 (s, 3 H), 
1.14 (S.3H) 


320.2 


[ 172 


NA 


NA 


"W- 

N-2-adamantyl-1-(2- 
piperidin-1-ylethyl)-D- 
prolinamlde 


N 


(400 MHz, MeOH-d4, 
ppm), 8: 3.85 (bs, 1H), 
3.17 (t,1H), 3.00 (dd, 
1H), 2.80-2.70 (m, 1H), 
2.62-2.54 (m, 1H), 
2l.54-2.45 (m, 1H), 
2.44-2.28 (m, 5H) f 
2.15-2.01 (m, 1H), 
1.89-1.57 (m, 18H), 
1.56-1.47 (m, 4H), 
1.43-1.33 (m, 2H) 


360.3 


173 


NA 


NA 


N-2-adamantyl-1 -[2-(2- 
oxopyrrolidln-1 -yl)ethyl]-D- 
prolinamide 


N 


(400 MHz, MeOH-d 4 , 
ppm), 5: 3.73 (bs, 1H), 
3.29 (t, 2H), 3.26-3.21 
(m, 2H), 3.17-3.08 (m, 
1H), 3.94-2.87 (dd, 
1H), 2.74-2.62 (m, 1H), 
2.40 (qt, 1H), 2.28-2.20 
(m, 1H), 2.16 (t, 2H), 
2.04-1.90 (m, 1H), 1.84 
(qt, 2H), 1.76-1.42 (m, 
19H) 


360.3 


174 


NA 


NA 


N-2-adamanty1-1-{2-[3- 
(methylsulfonyl)-2- 
oxoimidazolidin-1 -yljethyl}- 
D-prolinamide 


N 


(400 MHz, MeOH-d 4 , 
ppm), 6: 3.85 (bs, 1H), 
3.78-3.72 (m, 2H), 
3.52-3.44 (m, 2H), 
3.40-3.24 (m, 3H), 3.13 
(s, 3H), 3.05-2.99 (dd, 
1H), 2.88-2.77 (m, 1H), 
2.57-2.47 (m, 1H), 
2.40-2.31 (m, 1H), 
2.17-2.05 (m,1H), 
1.89-1.56 (m, 18H) 


439.2 


175 


NA 


NA 


N-2-adamanty1-1 -[2-(1 H- 
imidazol-1-yl)ethyl]-D- 
prolinamide 


N 


(400 MHz, MeOH-d 4 , 
ppm), & 7.80 (s,1H), 
7.17 (s,1H), 6.95 (s, 
1H), 4.15-4.09 (m, 1H), 
3.72 (bs, 1H), 3.25 (bs, 
1H), 3.06-2.97 (m, 2H), 
2.78-2.70 (m, 1H), 
2.43-2.32 (m, 1H), 
2.17-2.05 (m, 1H), 
1.85-1.57 (m, 14H), 
1.53-1.45 (m, 3H), 
1.38-1.30 (m, 1H) 


343.2 ! 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 

m o.i 

LiM 


Structure 
IUPAC Name 


Method 


n H NMR | 


MS 
(m/2) 


176 


No 
Data 


100 


A/-2-adamantyl-1 -[(2S)-2- 
aminopropyl]-D- 
prolinamide 


E 


(400 MHz, MeOD) 8 
ppm 1.24- 1.35 (m, 5 
H) 1.67 (d,J=1 2.38 Hz, 
2 H) l.ol — <£.U4 (m, io 
H) 2.36 - 2.45 (m, 1H) 
2.76 - 2.80 (m, 1H) 
2.90 - 2.99 (m, 2 H) 
3.47 - 3.58 (m, 3 H) I 
3.68 - 3.78 (m, 1 H) 
4.02 (s.1H) | 


306 


177 


18 


92.2 


°k . r> 

CAP 

4-Benzyl-N-cyclohexyl-N- 
methylmorpholine-3- 
carboxamide 


T 


NA 


317.2 


178 


1 


100 • 


Ok o 

N-1-Adamantyl-4- 
benzylmorpholine-3- 
carboxamide 


T 

1 ! 


NA 


355.1 


179 


2 


100 


N-1-Adamantyl-4-(3- 
cyanobenzyl)morpholine-3- 
carboxamlde 




MA 


I OOU.t 


180 


32 


72.1 


°xxo 

L J CH 3 

N-Cyclohexyl-4- 
(cyclohexylmethyl)-N- 
methylrnorpholine-3- 
carboxamide 


T 


j NA 


I 323.2 


181 


1.6 


100 


Ck o 

N-1-Adamantyl-4- 
(cyclohexylmethyl)morpholi 
ne-3-carboxamide 


T 


NA 


361.1 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 


182 


1.6 


100 


N-1-Adamantyl-4-[3- 
(dif luoromethoxy) benzyl]m 
orpholine-3-carboxamide 


T 


NA 


421.1 


183 


2.1 


100 


7yV0 

N-1-Adamantyl-4- 
(cyclopentylmethyl)morpho 
line-3-carboxamide 


T 


NA 


347.2 


184 


3.2 


100 


^ o 

N-1-Adamantyl-4- 
(tetrahydro-2H-pyran-4- 
ylmethyl)morpholine-3- 
carboxamide 


T 


NA 


363.3 


185 


14 


91.3 


or 

N-1-Adamantyl-4-[2- 
(tetrahydro-2H-pyran-4- 
yl)ethy!]morphollne-3- 
carboxamide 




NA 


377.2 


I 186 


1 


100 


4-Benzy1-N-(3,3,5,5- 
tetram8thylcyclohexyl)mor 
pholine-3-carboxamide 


T 


NA 


359.2 
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Table3 



Example 


Ki 
app 
(nM) 


%inh I 
@0.1 
UM 


Structure 
IUPAC Name 


Method 


n H NW1R 


MS 
(m/z) 


lof 


Q 
O 


100 


4-(3-Cyanobenzyl)-N- 
(3,3,5,5- 
tetramethy1cyclohexyl)mor 
pholine-3-carboxamlde 


T 


NA 


384.2 


188 


1.7 


100 


4-(Cyclohexylmethyl)-N- 

(3,3,5,5- 
tetramethylcyclohexyl)mor 
pholine-3-carboxamide 


T 


NA 1 


365.2 


189 


1.1 


100 


4-[3- 

(Difluoromethoxy)benzyO- 

N-(3,3 f 5,5- 
tetramethyicyclohexyl)mor 
pholine-3-carboxamlde 


T 


NA 


425.2 




1.1 


100 


4-(Cyclopentylmethyl)-N- 

(3,3,5,5- 
tetramethylcyclohexyl)mor 
1 pholine-3-carboxamide 


T 


NA 


351.2 


191 


28 


83.7 


1 -(4-Chlorobenzyl)-N- 
| cyclohexyl-N-methyl-D- 
I prolinamide 


T 


NA 


335.2 


192 


9.6 


100 


(4R)-3-(4-Chlorobenzyl)-N- 
cyclohexyl-N-methyl-1 ,3- 


T 


NA 


353.2 
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Table 3 



Example 


Ki 

app 
(nM) 


% inh 
@ 0.1 
IiM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS | 


193 


14 


100 


[^J CH 3 

1-(4-Chlorobenzyl)-N- 
cyclohexyl-N- 
methylplperidine-2- 
carboxamlde 


T 


NA 


349.1 


194 


25 


86.2 


(4S)-3-(4-Chlorobenzyl)-N- 
cyclohexyl-N-methyl-1 ,3- 
thiazolidine-4-carboxamide 


T 


NA 


353.0/3 
55.1 


195 


13 


100 


U-C 

(4R)-N-Cyclohexyl-3- 
lsobutyl-N-methyl-1 ,3- 
thiazolidine-4-carboxamide 


T 


NA 


285.2 


196 


27 


85.3 


(4S)-N-Cyclohexyl-3- 
isobutyl-N-methyl-1 ,3- 
thiazolidine-4-carboxamIde 


T 


NA 


285.1 


197 


50 


73.2 


1 -[1 -(4-Chlorobenzyl)-D- 
prolvn-2-ethYlDlperidine 


T 


NA 


335.2/3 
37.2 


198 


2.5 


100" 


1-{[(4R)-3-(4- 
Chlorobenzyl)-1,3- 
thiazolidin-4-yl]carbonyl}-2- 
ethvlpiperidine 


T 


NA 


353.0/3 
55.1 


199 


32 


80.2 


1 -(4-Chlorobenzyl)-2-[(2- 
ethyipiperidin-1- 
yl)carbonynpiperidine 


I T 


NA 


349.1 
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Tab!e3 



I Example 


Ki 
app 
(nM) 


%inh 
@ 0.1 
UM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 


200 


36 


91.6 


2-Ethyl-1 -{[(4S)-3-isobuty1- 
1,3-trtiazoIidin-4- 
yllcarbonvltoiperidine 


T 


NA 


285.1 


201 


5.9 


100 


OrtrO 

(1 S*,2R*)-N-1-Adamantyl- 
2-[(4- 

chlorobertzyl)amino]cycloh 
exanecarboxamide 


T 


NA 


401 .2/4 
03.1 


202 


4.8 


100 


(4S)-N-1-Adamantyl-3-(4- 

chlorobenzyl)-1 ,3- 
thiazolidine-4-carboxamide 


T 


NA 


391.1 


! 203 


1 


100 


(3R*)-N-1-Adamantyl-2-(4- 

chlorobenzyl)-2- 
azablcyclo[2.2.1]heptane- 
3-carboxamide 


T 


NA 


399.1/4 
01.2 


204 


1 


100 


(3S*)-N-1 -Adamantyl-2-(4- 
chlorobenzy1)-2- 

azabicyclo[2.2. 1 ]heptane- 
3-carboxamide 


T 


NA 


399.1/4 
01.2 


I 


3.17 


100 


FW~ 

N-1 -Adamantyl-1 -isobutyl- 


T 


NA 


305.2 
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Table 3 



Example 


Ki ! ' 
app 
(nM) 


ft inh 
@ 0.1 
UM 


Structure 
IUPAC Name j 


Method 


1 H NMR 


MS 

{m/z) 


206 | 


5.2 I 


100 


CH 3 

N-1-Adamantyl-1- 
isobutylpiperidine-2- 
carboxamide 


T 


NA 


319.3 


207 


11 


92.1 


HO 

(4R)-N-1 -Adamantyl-4- 
hydroxy-1-isobutyl-L- 
-prolinamlde 


T 


NA 


321.2 


208 


1 


100 


(4S)-N-1-Adamantyl-3- 
isobutyl-1 t 3-thiazolidine-4- 
carboxamide 


T 


NA 


323.2 


209 


1.9 


100 


(3S*)-N-1 -Adamantyl-2- 

isobutyl-2- 
azablcyclo[2.2.1]heptane- 
3-carboxamlde 


T 


NA 


331.1 


210 


1 


I 100 


JJprO 

(3R*)-N-1 -Adamantyl-2- 

isobutyt-2- 
azabicyc)o[2.2. 1 ]heptane- 
3-carboxamide 


T 


NA 


331.1 


I 211 


32 


80.2 


»W 

(3S)-N-1 -Adamantyl-3- 
hydroxy-1-lsobutyl-L- 
prolinamide 


T 


NA 


321.2 


I 212 


85 


77.6 


1-Benzyl-N-(2- 
fluorobenzyl)-D- 
Drolinamlde 


T 


NA 


313.1 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@0.1 
nM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 

(m/z) 


213 


120 


78 


1-Benzyl-N-(4- 
chlorobenzy1)-D- 
prolinamide 


T 


NA 


329 


214 


59 


82.7 


1-Benzyl-N-(4- 
fluorobenzyl)-D- 
prolinamide 


T 


NA 


313.1 


215 


1 


100 


- ^x/J) 

N-2-Adamantyl-1-(3- 
cyanobenzyl)»D- 
prolinamide 


T 


NA 


364.1 


216 


1 


96.9 


N-2-Adamantyl-1 -(4- 
cyanobenzyl)-D- 
prolinamida 


T 


NA 


364.1 


• 217 


171 


84.6 


N-Benzyl-1-propyl-D- 
prolinamide 


T 


NA 


247.1 


218 


2500 


91.1 


HgC 

N-(4-Methoxybenzyl)-1- 
propyl-D-prolinamide 


T 


NA 


277.1 


219 


168 


86.6 


1 -lsobutyl-N-(pyridin-2- 


T 


NA 


262.1 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 
uM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 

(m/z) 


220 


5.1 


96.7 


H 3 C 

N-(2-Fliiorobenzyl)-1 - 


T 


NA 


279 A 


! 221 


5.9 


95.7 


N-(4-Chlorobenzyl)-1 - 
isobutyl-D-prolinamide 


T 


NA ! 


295.1/2 
97.1 


222 


6.9 


100 


H 3 cr^\ o 

N-(4-FIuorobenzyt)-1- 
isobutyl-D-prolinamide 


T 


NA 


279.1 


223 


26 


86.3 


H 3 C 
HsCl O 

CrYXJr 01 

N-(3-Chlorobenzy1)-1- 
isobutyl- P-prolinamide 


T 


NA 


295.1/2 
97.1 


224 


189 


90 


N-Benzyl-1- 
(cyclopropylmethyl)-D- 
prolinamide 


T 


NA 


259 


225 


153 


86.2 


cnrxx, 

1 -(Cyclopropylmethyl)-N- 
(4-fluorobenzyi)-D- 
prolinamide 


T 


NA 


277.1 


226 


22 


82.2 


N-BenzyM- 
(cyclopentylmethyl)-D- 
prolinamide 


T 


NA 


287.2 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@0.1 
|iM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS | 

(m/2) | 


227 


36 I 


80.3 


N-(4-Chlorobenzyl)-1 - 
(cyciopentylmethyl)-D- 
. prolinamlde 


T 


NA 


321.1 


228 ' 


54 


89.3 


1 -(Cyclopentylmethyl)-N- 
(4-fluorobenzyl)-D- 
prolinamide 


T 


NA 


305.2 


!; 229 


48 


73.7 


N-(2-Fluorobenzyl)-1 - 
(3,3,3-trifIuoropropyl)-D- 
prolinamide 


T 


NA 


319.1 


I 230 


1 


100 


N-2-Adamantyl-1 -(3,3,3- 
trifluoropropyl)-D- 
prolinamide 


T 


NA 


345.3 


231 


1.6 


100 


N-2-Adamantyl-1- 
isopropvl-D-prolinamide 


T 


NA 


291.2 


232 


47 


71.5 


1-(2-Chlorobenzyl)-N-(4- 
fluorobenzyl)-D- 
prolinamide 


T 


NA 


347 



WO 2005/108359 



PCT/EB2005/001140 



-125- 



Table 3 



Example 


Ki 
app 
(nM) 


%inh 
@0.1 
liM 


Structure 
IUPAC Name 


Method 


1 HNMR 


MS 


233 


31 


81 


N-Benzyl-1-(4- 
chlorobenzyl)-D- 
prolinamide 


T 


NA • 


347 | 


234 


21 


83.5 


1 -(4~Chlorobenzyl)-N-(2- 
fluorobenzyl)-D- 
prolinamlde 


T 
1 


NA 


329 


I ^ 


25 


83.8 


9 

1 -(4-Chlorobenzy!)-N-(4- 
fluorobenzyl)-D- 
prolinamide 


T • 


NA 


347 


236 


66 


76.8 


O-, o . 

1-Benzyl-N-(2,4- 
difluorobenzyl)-D- 
prol in amide 


T 


NA 


331, 


237 


10.3 


100 


— ~ 

* <yVxjr F 

N-(3-FluorobenzyI)-1 - 
isobutyl-D-prolinamide 


T 


NA 


279.1 


238 


16.3 


88.4 


N-(2, 4-Dif luorobenzyl)-1 - 


T 


NA 


297.1 
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Table 3 



Ki %inh 
Example I app @ 0.1 
(nM) uM 



239 5.62 97.6 



240 44 76.3 



241 32 81.4 



Structure 
IUPAC Name 



Method 



CrV6 t 



N-(2,6-DifIuorobenzyl)-1 - 

1 -(Cyclopentylmethyl)-N- 
(3-fluorobenzyl)-D- 
prolinamide 




1 -(Cyclopentylmethyl)-N- 
(2,6-difluorobenzyl)-D- 
proiinamide 



242 44 78.9 



243 15 84.9 



244 I 18 87.1 




H II 



N-(2,4-Difluorobenzyi)-1 - 
(3,3>trifluoropropyl)-D- 
prolinamide 



"''or 




1 -(4-ChIorobenzyl)-N-(2,4- 
difluorobenzyl)-D- 
prolinamide 



245 17 



84.6 



1 -(4-Chlorobenzyl)-N-{2,6- 
dif!uorobenzyl)-D- 
prolinamlde 



1-Benzyl-N-(2- 
methoxybenzyl)-D- 
prolinamide 



1 H NMR 



NA 



NA 



NA 



NA 



NA 



NA 



NA 



365 



325.1 
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Table 3 



Example 


Ki 
app 
(nM) 


%inh 
@ 0.1 
uM 


Structure 
IUPAC Name 


Method 


1 HNMR 


MS 
(m/2) 


246 


16 


87.7 


C^-^ p QHa 

1-Benzyl-N-(2- 
methylbenzyl)-D- 
proiinamide 


T 


NA 


309.1 ! 




14 


88 


1-Benzyl-N-(2- 
chlorobenzy))-D- 
prolinamide 


T 


NA 


329 


248 


1.3 


100 


N-1-Adamantyl-1-benzyl- 
D-prolinamide 


• T 


NA 


339.2 


249 


1 


100 


L 

N-1-Adamantyl-1-(3~ 
cyanobenzyl)-D- 
Drolinamlde 


T 


NA 


364.1 


250 


5.9 


100 


N-1-Adamantyl-1-(pyridin- 
^2-ylmethvl)-D-prolinarntde 


T 


NA 


340.1 


251 


47 


83.5 


*"0-\ n a 0 * 

■ u Bg 

1-(4-Cyanobenzyl)-N-(2- 
methoxybenzyl)-D- 
prolinamide 


T 


NA 


350.2 


252 


52 


82.6 


1 -(4-Cyanobenzyl)-N-(2- 
methylbenzyl)-D- 
prollnamlde 


T 


NA 


334.1 
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Table 3 



Example 


KI 
app 
(nM) 


%inh 
@0.1 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 

(m/z) 


253 


24 


100 


N-(2-Chlorobenzyl)-1 -(4- 
cyanobenzyl)-D- 
prolinamide 


T 


NA 


354.1 


254 


1 


100 


N-1-Adamantyl-1-(4- 
cyanobenzyl)-D- 
prolinamlde 


T ' 


NA 


364.1 


255 


8.6 


100 


1-lsobutyl-N-(2- 
methoxybenzyt)-D- 
prolinamide 


T 


NA 


291.1 


256 


7 


100 


1-lsobutyI-N-(2- 
methylbenzyl)-D- 
prolinamide 


T 


NA 


275.2 


257 


2.1 


100 


N-(2-Chlorobenzyl)-1- 
Isobutyl-D-prolinamide 


T 


NA 


295.1 


258 


24 


90.1 


1-lsobutyl-N-(3- 
methylbenzyl)-D- 
prolinamide 


T 


NA 


275.2 


259 

L 


11 


100 


1-lsobutyl-N-(4- 
methylbenzyl)-D- 
prolinamide 


T 


NA 


! 275.2 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 
uM 


Structure 
1UPAC Name 


Method 


1 H NMR 


MS 

(m/z) 


260 


16 


89.6 


H 3 CS O 

1-lsobutyI-N-(3- 
methoxybenzyl)-D- 
prolinamide 


T 


NA 


291.1 


261 


25 


100 


n o- CH 3 

1 -(Cyclopentylmethyl)-N- 
(2-methoxybenzyl)-D- 
Drolinamide 


T 


NA 


317.2 


262 


60 


76 


1 -(Cyclopentylmethyl)-N- 
(3-methoxybenzyl)-D- 
prolinamide 


T 


NA 


317.2 


I 

263 


62 


77.5 


^ o a CHa 

N-(2-Methoxybenzyl)-1 - 
(3 t 3,3-trifluoropropyl)-D- 
prolinamide 


T 


NA 


331.1 


264 


10 


86.5 


N-(2-Methylbenzyl)-1- 
(3,3,3-trifluoropropyl)-D- 
Drolinamide 


T 


NA 


315.1 


265 


4.1 


86 


l o a 

N-(2-ChlorobenzyI)-1- 
(3,3,3-trifluoropropyl)-D- 
|| jDrolinamide 


T 


NA 


335 
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Table3 



Example 


Ki 
app 
(nM) 


%inh 
@ 0.1 
UM 


Structure 
IUPAC Name 


Method 


1 HNMR 


MS | 
(m/z) 


266 


57 


77.9 


1 -(3-Chlorobenzyl)-N-(2- 
methoxybenzyl)-D- 
prolinamide 


T 




359 [ 


267 


12 


100 


1 -(4-Chlorobenzyl)-N-(2- 
methoxybenzyl)-D- 
prolinamide 


T 


NA 


359 I 


268 


10 


100 


O CH 3 

1 -(4-Chlorobenzyl)-N-(2- 
methylbenzyl)-D- 
prolinamide 


T 


NA 


343.1/3 I 
45.1 I 


269 


66 


77.8 


N-(2-Methoxybenzy1)-1 -(2- 
phenylethYl)-D-pro)inamide 


T 


NA 


339.1 I 


270 


35 


84.7 


i Q CH 3 

N-(2-Methylbenzyl)-1-(2- 
phenylethyl)-D-prolinamide 


T 


NA 


323.2 


271 


26 


83.8 


N-(2-Chlorobenzyl)-1 -(2- 


T 


NA 


343.1/3 I 
J 45.1 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS I 
(m/z) 


272 


1 


71.7 


Qrco 

(3R)-N,4-Dibenzyl-N- 
methylmorpholine-3- 
• carboxamide 


T 


NA 


325.1 I 


273 


4.8 


77.2 


a, 9 

(3R)-4-Benzyl-N-(2- 
fluorobenzyl)morpholine-3- 
carboxamide 


T 


NA j 


380.2 I 


274 


2.6 


78.4 


v r 

(3R)-4-Benzyl-N-(4- 
fluorobenzyl)morpholine-3- 
carboxamide 


T 


NA 


329 


275 


1.5 


100 


(3R)-N : 2-Adamantyl-4-(3- 
cyanobenzyl)morpholine-3- 
carboxamide 




NA 


380.2 | 


276 


2.2 


100 


%p 

(3R)-N-2-Adamantyl-4-(2- 
cyanobenzyl)morpholine-3- 
carboxamide 


T 


NA 


354.1 


277 


80 


73.1 


(3R)-4-(4-Cyanobenzyl)-N- 
(2- 

fluorobenzyl)morphqHne-3- 


T 


NA 


356.2 
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Table3 



lO [ % inh 
Example I app @ 0.1 
(nM) nM 



Structure 
IUPAC Name 



Method 



NMR 



=5" 



278 49.2 76 



oroo 

(3R)-N-Benzyl-4- 
isobutyl morpholine-3- 
carboxamide 



NA 



MS 

(m/z) 



277:1 



279 



100 



(3R)-N-2-Adamantyl-4- 
(cyclopropylmethyl)morpho 
line-3-carboxamide 



280 49 



81.6 



281 48 84.9 



(3R)-4-Benzyl-N-(2,4- 
difiuorobenzy!)morpholine- 
3-carboxarnide 



"JF^ 

^ o 




H 3 ' 



(3R)-N-(2,4- 
Difluorobenzyl)-4- 
isobutylmorpholine-3- 
carboxamide 



NA 



NA 



NA 



319.1 



347 



313.1 



282 2.34 



100 



1 -Benzyl-N-cyclohexyl-D- 
prolinamide 



283 5.6 



100 



tr 



1-Benzyl-N-[(1R)-2,3- 
dlhydro-1 H-inden-1-ylhD- 
prolinamide 



284 11-5 



93.1 



NA 



NA 



NA 



287.2 



321.1 



346.1 
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Table3 



Example 


Kl 
app 
(nM) 


% inh 
@ 0.1 
uM 


Structure 
IUPAC Name 


Method 


1 H NWIR 


MS 

(m/z) 


285 


7.82 


100 


1 -(4-Cyanobenzyl)-N- 
[(1R)-2,3-dihydro-1H- 
lnden-1 -yQ-D-prolinamide 


T 


NA 


346.1 


286 


5.8 


91.4 


N-[(1R)-2,3-Dihydro-1H- 
inden-1-ylj-1-propyi-D- 
prolinamide ! 


T 


NA 


273.1 


287 


3.39 


98.7 


— H 3 C 

1-!sobutyl-N-[(1R)-1- 
phenylethyll-D-prolinamide 


T 


NA 


275.2 


|| 288 


5.51 


99.1 


N-[(1 S,2R)-2-Hydroxy-2,3- 
dihydro-1 H-inden-1 -yQ-1 - 
isobutyl-P-prolinamide 


T 


NA 


303.1 


U 289 


1.2 


100 


N-(2.3-Dihydro-1 H-inden- 
2-yl)-1-isobutyl-D- 
prolinamide 


T 


NA 


287.2 


290 


6.85 


96.2 


N-[1-(4- 
Fluorophanyl)ethyl3-1- 
IsobutYl-D-prolinamide 


T 


NA 


293.2 


291 


1 


100 


N-[(1R)-2,3-Dihydro-1H- 
inden-1 -yl]-1 -isobutyi-D- 


T 


NA 


287.2 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@0.1 
liM 


Structure 
lUPACName 


Method 


1 H NMR 


MS 


292 


9.59 


92.1 


1 -(Cyclopentylmethyl)-N- 
[(1R)-1-phenylethyl]-D- 
prolinamide 


T 


NA 


301.1 


293 


22.4 


92.6 


1 -(CyclopentylmBthyl)-N- 
[(1S,2R)-2-hydroxy-2,3- 
dihydro-1 H-inden-1-y1]-D- 
prolinamide 


T 


NA 


329.2 


294 


8.52 


100 


1 -(Cyclopentylmethyl)-N- 
(2,3-dihydro-1 H-inden-2- 
yl)-D-prolinamide 


T 


NA 


313.1 


295 


4.5 


100 


1-Benzyl-N-[(1R)-1 ,2,3,4- 
tetrahydronaphthalen-1 -yl]- 
D-prolinamlde 


T 


NA 


335.2 


296 


11.4 


95.7 


1-Benzyl-N-[(1R)-1-(4- 
chlorophenyl)ethyl]-D- 
prolinamlde 


T 


NA 


343.1/3 
45.1 


297 


3.7 


100 


1 -(4-Cyanobenzyl)-N- 
[(1R)-1 ,2,3,4- ! 
tetrahyd ronaphthalen- 1 -yl]- 
D-prollnamide 


T 


NA 


360.1 


298 


1.77 


100 


N-[(1R)-1-(4- 
ChIorophenyI)ethyl]-1 - 
isobutyl-D-prollnamlde 


T 


NA 


309.1/3 
11.2 



WO 2005/108359 



PCT/IB2005/001140 



-135- 



Table 3 





Example 


Ki 
app 
(nM) 


% inh 
©0.1 


Structure 
IUPAC Name 


Method 


1 HNMR 


MS 




299 


2.23 


100 


\J H 

1 -(Cyclopentylmethyl)-N- 

[(1R)-1 ,2,3,4- 
tetrahydronaphthalen-1 -yl]- 
D-prolinamide 


T 


NA 


327.2 




300 


5.83 


98.4 


N-[(1R)-1-(4- 
Chlorophenyl)ethyl]-1 - 
(cyclopentyl methyl)-D- 
prolinamide 


T 


NA 


435.2 




301 


11.1 


89.2 


(3R)-4-Benzyl-N-[(1 S.2R)- 
2-hydroxy-2,3-dihydro-1 H- 
inden-1-yl]morpholine-3- 
carboxamlde 


T 


NA 


353 


302 


3.2 


99.1 


(3R)-4-Benzyl-N- 
cyclohexylmorpholine-3- 
carboxamide 


T 


NA 


303.1 


OUO 


4 4 


50 


(3R)-4-Benzyl-N- 
cyclohexyl-N- 
methyImorpholine-3- 
S carboxamide 


T 


NA 


317.2 




304 


3.6 


59.4 


(3R)-4-Benzyl-N-[(1 R)-2 f 3- 
dihydro-1H-inden-1- 
yj]morpholine-3- 
carboxamide 


T 


NA 


337.1 
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Table3 



Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 
LiM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 

(m/z) 


305 


3.4 


98.7 


O 

(3R)-4-(2-Cyanobenzyl)-N- 
[(1R)-2,3-dihydro-1H- 
inden-1 -y!]morpholine-3- 
carboxamide 


T 
l 


NA 


362.2 


I 306 


4.9 


100 


(J H 

(3R)-4-(4-Cyanobenzyl)-N- 
cyclohexylmorpholine-3- 
carboxamide 


T 


NA 


328.1 


307 


12.8 


100 


CH 3 ■ 

H N xy^ 

(3R)-N-(2,3-Dihydro-1 H- 
inden-2-yl)-4- 
isobutylmorpholine-3- 
carboxamide 


T 


NA 


303.1 


308 


5.71 


97.7 


hct^ 3 Q 

3 c/P 

(3R)-N-l(1R)-2,3-Dihydro- 
1H-inden-1-yl]-4~ 
lsobutylmorpholine-3- 
carboxamide 


T 


NA 


303.1 


I 309 


32 


86.1 


(3R)-4- 
(Cyclopentylmethyl)-N- 
[(1R)-1- 
phenylethyl]morpholine-3- 


T 


NA 


317.2 
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Table 3 



Example 


Ki 
app 
(nM) 


%inh 
@ 0.1 
UM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 


310 


29.5 


92 


(3R)-4- 

^wyuiujjei ny in icii jyi^"i\- 

[(1 S,2R)-2-hydroxy-2,3- 
dihydro-1H-inden-1- 
yl]morpholine-3~ 
carboxamlde 


T 


NA 


345.2 


311 


6.52 


98.5 


(3R)-4- 
(Cyclopentylmethyl)-N- 
[(1R)-2,3-dihydro-1H- 
inden-1 -y(]morphoIine-3- 
carboxamide 


T 


NA 


359.2 


312 
_ 


14 


95.3 


O. 

(3R)-N-(2-Chlorobehzyl)-4~ 
(cyclopentylmethyl)-N- 
methylmorpholine-3- 
carboxamide 


T 


NA 


351.1 


313 


4.89 


97 


a, 0 a 

(3R)-4-Benzyl-N-[(1R)- 

1 ,2,3,4- 
tetrahydronaphthalen-1- 
yl]morphoHne-3- 
carboxamide 


T 


NA 


351.1 


314 


8.96 


94.8 


(3R)-4-Benzyl-N-[(1 R)-1 - 
(4- 

chlorophenyl)ethyl]morphol 
ine-3-carboxamide 


T 


NA 


359.0/3 
61.1 
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Table3 



Example 


Ki 
app 
(nM) 


%fnh 
@ 0.1 
UM 


Structure 
1UPAC Name 


Method 


1 H NMR 


MS 




315 


6.63 


96.1 


(3R)-4-(4-Cyanobenzyl)-N- 
[(1 R)-1, 2,3,4- 
tetrahydronaphthalen-1- 
yl]morpholine-3- 
carboxamide 


T 


NA 


376.1 


316 


10.9 


91 


CH 3 

(3R)-4-lsobutyl-N-[(1R)- 

1,2,3,4- 
tetrahydronaphthalen-1- 
yl]morpholine-3- 
carboxamide 


T I 


NA 


O 1 {,£. 


317 


8.72 


91.1 


H3 ° i 9 W. ■ 

(3H)-N-L0 rlj- i-l*t- 
Chlorophenyl)ethyl]-4- 
isobutylmorpholine-3- 
carboxarhide 


T \ 


NA 


325.1/3 
27.1 


318 


13 


84.8 


(3R)-4- 
(Cyclopentylmethyl)-N- 

[(1 R)-1, 2,3.4- 
tetrahydronaphthalen-1- 
yi]morpholine-3- 
carboxamlde 


T 


NA 


343.1 


319 


1.7 


100 


(4S)-N-2-Adamantyl-4-(3- 
fluorophenoxy)-L- 
proiinamide 


S 


NA 


359.2 




U 320 


5.5 


100 


(4S)-N-2-Adamantyl-4-(2- 
methylphenoxy)-L- 
prolinamide 


S 


NA 


355.3 
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Table3 



Example 


Ki 
app 
(nM) 


%inh I 
@0.1 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 
{m/z) 


321 


1 


100 


(4S)-N-2-AdamantyI-4~(4- 
fluorophenoxy)-L- 
prollnamide 


S j 


NA 


359.2 


322 


45 


62.51 


a, o 

N-Benzyl-4- 
(cyclohexylmethyl)morpholi 
ne-3-carboxamide 


T j 


NA 


317.2 


323 


110 


69,7 J 


N~Benzyl-1-(4- 
cyanobenzyl)-D- 
prolinamide 


T 


NA 


320.2 


324 


69 


69.2 


N-(4-Fluorobenzyl)-1- 
(3,3,3-trifluoropropyl)-D- 
| prolinamide 


T 


i NA 


319.1 


325 


NA 


35.69 


N,1-Bis(4-chlorobenzyl)-D- 
Drolinamlde 


T 


j NA 


ODO. I/O 

65.0 


326 


69 


69.4 


i — v» 

V 

N-(4-Methylbenzyl)-1- 
(3,3 ( 3-trifluoropropy!)-D- 


T 


NA 


315.1 
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Table 3 



Example 


Ki 
app 
(nM) 


% inh 
@ 0.1 
uM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 1 


327 


110 


68.9 


(3R)-4-Benzyl-N-(2 l 6- 
dif I u orobe nzy I) m orpholine- 
3-carboxamide 


T 


NA 


347.2 


328 


3.2 


100 


1 -(4-Cyanobenzyl)-N- 
(cyclohexylmethyl)-D- 
prolinamide 


T 


NA 


326.2 


329 


1 


100 


N-(Cyc1ohexyl methyl)- 1 - 
isobutyl-D-prolinamide 


T 


NA 


367.2 


330 


30 


83.5 


N-[(1- 

Hydroxycyclopentyl)methyl 
]-1 -isobutvl-D-prolinamide 


T 


NA 


269.2 


331 


oc 

£o 


Oft R 


CH 3 
V 

(3R)-N-Cyclohexyl-4- 
propylmorpholine-3- 
carboxamide 


T 


NA 


255.2 


332 


2.2 


100 


CH 3 

(3R)-N-Cyc!ohexyl-4- 
| isobutylmorpholine-3- 


T 


NA 


269.2 
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Table 3 



Example 


Ki 
app 
(nM) 


%inh 
@0.1 


Structure 
IUPAC Name 


Method | 


1 HNMR 


MS 
(m/z) 


333 


4 


100 


QH 3 

(3R)-N-Cyclohexyl-4- 

isobutyl-N- 
methylmorphoIine-3- 
carboxamide 


T 


NA 


283.1 


! 334 


2.4 


100 


Q 

i ;3R)-4-(4-Cyanobenzyl)-N- 
I cyclohexyl methyl) morpholi 
ne-3-carboxamide 


T 


NA 


342.1 


335 


6.9 


100 


Q 

3R)-N-(Cyclohexylmethyl)- 
4-propylrnorpholIne-3- 
carboxamide 


T 


NA 


269.2 


— — | 

336 


1 


100 


- — ^pr~ 

Q 

(3R)-N-(Cyclohexylrnethyl)- 
4~isobutylmorphoIine-3- 
carboxamide 


T 


NA 


283.1 


337 


13 


97.8 


Sh 

(4R)-N-(Cyclohexy!methyl)- 

4-hydroxy-1 -isobutyl-D- 
prolinamjde 


T 


NA 


283.1 


338 


1. 


100 


h 

(4S)-N-2-Adamantyl-4- 
phenoxy-L-prolinamlde 


S 


I NA 


341.2 
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Table 3 



Example 


Ki 
app 
(nWl) 


% inh 
@ 0.1 
|iM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS 

(m/i) 


339 


1 


97.7 


(4S)-N-2-Adamantyl-4-(4- 
chlorophenoxy)- 
prolinamide 


S 


NA 


375.1 


340 


5.2 


100 


trans-N-2-Adamantyl-3- 
phenvl-prolinamide 


S 


NA 


325.1 


341 


0.7 


100 


(4S)-N-2-Adamantyl-4~(2- 
fluorophenoxy)-L- 
prolinamide 


s 


NA 


359 


342 


9.9 


97.5 


trans-N-2-Adamantyl-3- 
cyclopentvl-prolinamide 


s 


NA 


317.2 


343 


6.3 


98.6 


(4S)-N-2-Adamanty)-4-[(6- 
methylpyi1din-3-yl)oxy]-L- 
prolinamide 


s 


NA 


356.2 


344 


11 


90.7 


' — NH H V 

trans-N-2-Adamantyl-3- 
isopropvl-P rolinamide 


s 


NA 


291.1 


345 


27 


76.5 


^ — NH H V 

trans-N-2-Adamantyl-3- 
ethyl-prolinamide 


s 


NA 


277.1 
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Table 3 



Example 


KI 
app 
(nM) 


% inh 
@ 0.1 
UM 


Structure 
IUPAC Name 


Method 


1 HNMR 


MS 




346 


18 


90.2 


(3R* t 5S*)-N-2-Adamantyl- 
5-phenylpiperidine-3- 
carboxamide 


S 


NA 


339.1 


347 


3.3 


96.6 


(4S)-N-2-Adamantyl-4- 
(3,5-dirnethylphenoxy)-L- 
prolinamide 


S 


NA 


369.1 


348 


2.7 


100 


(4S)-N-2-Adamantyl-4-(3- 
methylphenoxy)-L- 
prolinamide 


S 


NA 


355.1 


349 


1.8 


100 


(4S)-N-2-Adamanty!-4-(4- 
chloro-2-rnethylphenoxy)- 
L-prolinamide 


s 


NA 


389 


350 


2.2 


100 


(4S)-N-2-AdamantyI-4-(2- 
ethylphenoxy)-L- 
prolinamide 


s 


NA 


369.1 


351 


1 


100 


(4S)-N-2-Adamantyl-4-(4- 
fluoro-3-methylphenoxy)-L- 
prolinamide 


s 


NA 


373.1 




[j 352 


1 


100 


(4S)-N-2-Adamanty)-4- 
(2,5-difluorophenoxy)-L- 


s 


NA 


377 
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Table3 



Example 


Ki I %Snh 
app @ 0.1 
(nM) | \iM 


Structure 
IUPAC Name 


Method 


'HNMR 


MS 

(m/z) 


353 


4.9 


100 


(4S)-N-2-Adamantyl-4-(4- 
f I uoro-2-methoxyphenoxy)- 
L-prolinamide 


S 


NA 


389.2 


354 


2.1 


100 


(4S)-N-2-Adamantyl-4-(4- 
ethyl^-methoxyphenoxy)- 
L-prolinamide 


S 


NA 


399.1 ! 


355 


1 


100 


(4S)-N-2-Adamantyl-4- 
(2,3,4-trifluorophenoxy)-L- 
prolinamide 


S 


NA 


395 


356 


1.4 


100 


(4S)-N-2-AdamantyI-4-(4- 
fluoro-2-methylphenoxy)-L- 
prolinamide 


S 


NA 


373.1 


357 


2.1 


100 


(4S)-N-2-Adamantyl-4-[3- 
(trifluoromethyl)phenoxy]- 
L-prolinamide 


s 


NA 


409.1 


358 


4.5 ' 


100 


(4S)-N-2-Adamantyl-4-(3- 
ethoxyphenoxy)- L- 
prolinamide 


s 


NA 


385.1 


359 


44 


80.7 


(4S)-N-2-Adamantyl-4-[(2- 
methylpyridin-3-yl)oxy]-L- 
prolinamide 


s 


NA 


356.2 
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Table 3 



Example 


Ki 
app 
(nM) 


%inh 
@ 0.1 
liM 


Structure 
IUPAC Name 


Method 


1 H NMR 


MS I 


360 


1.4 


100 


(4S)-N-2-Adamantyl-4-(2- 
chlorophenoxy)-L- 
prolinamide 


S 


NA 


375.1 


| 361 


1.9 


100 


(4S)-N-2-Adamantyl-4-(2- 
ethoxyphenoxy)-L- 
prolinamide 


S 


NA 


385.1 


362 


1.1 


100 


(4S)-N-2-Adamantyl-4- 
(3,4,5-trifluorophenoxy)-L- 
prolinamide 


S 


NA 


395 


363 


1 


100 


(4S)-N-2-Adamantyl-4- 
(2 t 4,6-trifluorophenoxy)-L- 
prolinamlde 


S 


NA 


395 


364 


4.6 


100 


(4S)-N-2-Adamantyl-4-(2- 
isopropoxyphenoxy)-L- 
prolinamide 


S 


NA 


399.1 


365 


1 


100 


(4S)-N-2-Adamantyl-4-(4- 
chloro-3-fluorophenoxy)-L- 
prolinamide 


s 


NA 


393.1 


366 


15 


94.9 


trans-N-2-Adamantyl-3- 
(cyclohexylmethyl)- 
prolinamlde 


. s 


NA 


345.2 
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Table 3 



Example 


Ki 
app 
(nWI) 


% inh 
@ 0.1 


Structure 
1UPAC Name 


Method 


1 H NMR 


MS 


367 


7.5 


93.5 


6 

trans-N-2-Adamantyl-3-(4- 
chlorophenyQ-prolInamida 


S 


NA 


359 I 


368 


6.8 


96.4 


\— NH H V 
trans-N-2-A 
damantyl-3-(4- 


S 


NA 


. 357.1 j 


369 


6.6 


100 


trans-N-2-Adamantyl-3- 
benzYl-prolinamide 


s 


NA 


339.1 I 


370 


10 


88.7 


(4S)-4-(4-Chlorophenoxy)- 
N-cyclohexyi-L-proIinamide 


s 


NA 


323 I 


371 


NA 


86.2 


(4S)-N-Cyciohexyt-4-(2,5- ■ 
difluorophenoxy)-L- 

inn ml n Q 

i prouriajTiiue 


s 


NA 


325.1 


I 372 


NA 


97.4 


(4S)-N-Cyclohexyl-4- 
(2,4,6-trifluorophenoxy)-L- 
prolinamide 


s 


NA 


343.2 


I 373 


C 


91.8 


(4S)-4-(4-Chloro-3- 
fluorophenoxy)-N- 
cyclohewl-L-prolinamide 


s 


NA 


341 
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Various embodiments of the present invention have been described above but a person skilled in 
the art realizes further minor alterations that would fail into the scope of the present invention. The breadth 
and scope of the present invention should not be limited by any of the above-described exemplary 
embodiments, but should be defined only in accordance with the following claims and their equivalents. 



